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&«aeii«8 on ths Gcnue Atullogla 
•by 
Lllaa. Came ron J ras sr 



fhe writer wishes to express his grateful ap- 
preoiation to fro£$aBor A. C» Beal oi the Departgaeat of 
floriOTiltT^re aad to frofeesor W. W. Bowlee of the 3)«part* 
m«at of Arts Botaay for aesistano^ renaered hlai in the 
bourse of thssc stndleB, Profeseor 3®al offered help- 
ful oritieitSQis aad suggestions through the course of the 
vork mid placed at the diepoeal of the writer, all of the 
land necessary for the growing of the Aqullegia plants. 
?rofeB8or Bowlee also ooade a number ef helpful suggestions 
and aided further h^ supplying herbarium aiaterial of na- 
tive and foreign epscies. 



jatndlee on the gsntus Aquilegla 

The genus Aquilegia ooataias maaf Interesting and 
▼alnnble species of plants. She tazonomlo botaniet finds 
intereetinf problerae in the claSBlfl cation of ite many types, 
The horticuUuriet draws from it a wealth of material for 
hie border plantings and his rook gardens, and encounters 
many prcblecKs in adaptation and culture. And the plant 
breeder finds a large number of genetic characters on which 
to study inheritance. 

Up to the present time a certain amount of work 
has been done on the fenue, but the subject has nerer been 
exhausted in any of its phases. Furthermore, the literature 
on Aquilegia is scattered and no attempt has been va&te to 
review it in one paper. 

The studies herevsith presented are not to be ac- 
cepted as complete in ernry detail. The penue is too large 
and its members too scattered to permit of an eichaustlTe 
study within a limited space of time. An attempt has b^en 
made, hov>evcr, to present scch inforroaticn as cotild br gath- 
ered from the literature, and to veri:fy it and Etipplencnt it 
ae much as possible by studies on the living plants, 
purpose of this study 

The attention of the writer was drawn to the genus 
Atiuilegia in the spring of 1913. when he was working at the 
JSfew York Botanic Garden. The large collection of groining 



plants and the tmusually good herbaritun at the Botanic Garden 
euggested a tasonomlc study of the genus. A rnmher of crosses 
vrare nrnde hetvreen the most etrlklng types, snd plants of eaeh 
rTie.cleG were bafgect for pure rf^ed. At the present time the 
Btr.diee are not eompletsd. It will tafee eoice years of la- 
veetiiretion before a ntimber of the minor problems which have 
arieen v-lll be settled. 2hir report 1© fairly complete, how- 
eTcr, as far as it. attcmpte to go. 

She purpose of these studies has been several-fold. 
In the firet place it was intended that a complete collection 
of species descriptions r>hoi:ld be ma.d© and that so far as 
possible the validity of the various epeeies should be de- 
termined, rijsre vvould lit^turully follow the vorking out of 
the synonoi^ cf A^ttiltgia and the cousstruction of a key for 
the identjfication of unknovai species. iSTotes tipon the cul- 
ture of the difierent Bpecies and upon th« horticultural uses 
of the colui&bineB have also been added. 

Methods o;f study 

Vthez-ever it vas possible, the ttadies ol the species 
were made upon the living plants* Luch observations oould be 
made, of course, on all of the species and varieties of hort- 
ioultaraX importance. 2her« v/ere many arare species, however, 
whose seed could not be obtained* In such oases the publish- 
ed descriptions had to be used entirely. In still other cases 
no infoirmation other than the name of the species could be 



obtained. Herbarium speoimens were Btudled* when they could 
be obtained. The collections at the New York. Botanic Gar- 
den and at Cornell University were found very helpful. In 
the case of each epeoiee an effort wae siade to get all the 
information possible, first by studying the growing plants, 
then by examining herbarium specimens, and thirdly by look- 
ing over published accounts of the epeeles. 
fhe Family Hanuncnlaceae 

The genus Aquilegia belongs to the family Ranuncu- 
laoeae of the order Hanalee. Wiegand'^ has given the follow- 
ing description of this family- 

"Ranunoulaceae - Flowers spirally constructed, ex- 
oept often the perianth, regular or irregular; sepals 3 to 
many, usually 5, separate, often petalloid; petals Z to many 
or 0, often In the form of honey glands; steu&ens usually very 
numerous, hypogynous; carpels 1 to many, usually separate; 
fruit an achene or follicle, rarely a capsule or berzry; seeds 
with endosperm." 

There are about 27 genera In the family and about 

680 species, most of which are found in the north temperate 

and sub-arctic regions. Clematis, Anemone and Delphinium cross 

the equator at the south. Ranunculus is the largest genus. 

The family Rcuiunculaceae is related to Uagnoliaoeae, Annoaaceae, , 

'^viegand, K. c. - a synopsis of the plant kingdom. 
In Bailey* 8 Enc. Hort. Vol. X. p. 32 



Dileniaoeae, Nymp]meceae,and other families with acyclic 
flowers and numerous carpels. 

5he spiral floral etrueture, numerous hypogynouB 
etamene, emd the usualljr separate carpels are the mo£t dis- 
tinctive characteristics of the family. The family Eauuneu- 
laceae is probably an old one. It is thought by sosie to be 
the closest to the stock from which the dicotyledons have 
sprung. 

Within the different genera of the family, the 
flower structure is quite variable. The petals, when present, 
are rarely normal. l& Aconitum, Delphinium and Aquilegia the 
petals are spurred and neo tar-bearing. Ihalictrum is wind- 
pollinated. 

Prantl makes 3 tribes of the family; 
Tribe 1 - fruit follicular, carpels fleshy, outer seed-coat 

long, eg. Paeonia and Hydrastis. 
Tribe 2 - Fruit usually follicular, carpels rarely fleshy* 

outer seed-coat not larger than inner, eg. Caltha 

Helleborous, Coptis, Aotaea, Aquilegia, Delphinium, 

etc. 
Tribe 3 - I'ruit an aehene, eg. Anemone, Clematis, Hanunculue, 

Thaliotrum, etc* 

There are many useful plants in this series, most 
of them ornamentals, and a number drag plants. Among the 
general which have cultivated fonas are: - 
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Aooaltiu& -.--«-— ——monkshood 

Aotaea —baneberry 

Adonis -adoalB 

Anemone --.— — wlndf lower 

Aqullegia- oolumbine 

Caltha mareh marigold 

Clematis • — virgin' s bower 

CoptiB gold thread 

Delphinium —larkspur 

JSranthiB winter aconite 

HelleboruB Chris tmaa rose 

Hydrastis- golden seal 

Higella- love-in*-a-mist 

Paeonia peony 

RannnottluB — bntteroup 

Thaliotram — meadow me 

Trantyetteria false bugb&ne 

Trollius globe flower 

Xanthorrhiza- -ehxTib yellow root 

* ITote 

The genus Aqmilegia 
lournefort - (1719) is given credit for the first 
eomprehensive description of the genus Aquilegia. Prior ixt 
the publication of his Institutipnes rei herbariae . In 

* family description from Wiegand, K. C, 
Inn, fi1t« 
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which thlB description appeared, Bodeene (1619), Gerarde 
(1633), Bamhln (1651), and others bad published fragmentaiy 
descriptions of the genus and of stieh types as were known to 
them. lournefort* e characterization of the genus is by no 
means as complete as many published after his time, but it 
Is remarkably accurate and scientific for a brief descrip- 
tion. Plate I is a photograph of Tab. £4£, from Tournefort's 
books. The species shoim is xindoubtedly vulgaris, a spurless 
double type of which appears at M. It will be noted that 
Tournefort has shown six follicles Instead of five, in the 
fruit. This variation in number q.uite frequently occurs, 
although six is not the typical number for the genus. Aside 
from this minor defect, the plate serves admirably to il- 
lustrate the eseential charaoterlstlos of the genus. 

One of the most complete descriptions of Aquilegia 
is that published by Asa Gray In his jenera of the plants of 
the United ^states (1049). This description follows: 

"Calyx petaloid, regulat, imbricated in aestivation; 
sepals 5, spreading, ovate or oblong, deelduous. Petals 6, 
all similar in size and shape, Bypogynoue, inserted by the 
inner oergin or lip of the oblique expanded limb, alternate 
with the sepals, and produced baokwErds between them into a 
long Infundibuli form- tubular spur, stamens indefinite, hy- 
pogynous. obscurely collected into 5-10 clusters, filaments 
filifoim and elongated; some of the innermost abortive, dsstl- 
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Plate 1 - Ghov.'inp the parts ol the colum- 
bine flower and iruit. i'rom Tourneiort, 
Institutiones rei herbariae, - 1V19. 



tute of anthera, and converted into meisbranaoeous scales 
which collectively surrouad the ovaries; anthers oval, iaoate, 
the cells opening lengthin'ise laterally. Pistils osnally fine, 
sessile, erect or oppreesed; ovary cylindraceous , one*c«lled, 
many ovi?.led; style filiform, elongated, stigma milaterlal at 
the apex. Ovules Indefinite « occupying the whole length of 
the ventral ©uture in two series, horleontal, anatropous, the 
raphes collateral* 

"Follicles usually 5. sessile, erect and oppressed, 
nearly cylindrical, veiny, tipped with the slender persistent 
styles, dehiscent through the ventral suture from the apex 
downward* beeds numeroue, in two series, horizontal, small, 
oval, smooth and shining; the crustaceous testa conformed to 
the nucleus. Smhryo minute, at the base of the corneous- 
fleshjf albumen, cordate; the radicle next the hilum. 

*'Herba, with erect and ustaally paniculate-branching 
stems, from thickened and fibrose perennial roots; the alter- 
nate leaves bi-tritemately compounA; and the lax^e and showy 
flowers singly terminating the 8tei£ and br^iches, Lower leaves 
long-petioled; the uppermost subsessile, or reduced to bracts. 
Petioles more or less dilated at the base. Leaflets roundish, 
inolsely lobed, glaucous underneath." 

The flovv-er parte in Aquilegia are all cyclic. In 
this respect it representp an advance over the genus Easuncalua, 
where the stamens and carpels have a spiral arrangement. "Sim 
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parte of the periantla are free, &n^ tho gynoeoe-am Is apo- 
Q&rpouB. She floral formula for the germs is: K-5; C-6; 
A-6 3; (8-12), 0*6. The follotKlng: flower«*diagram irom Goebel 
(1887), BhowB the arrangemont of part? in Aq^uilegia. 




TiG^. |. — T"loTau) ({icL(S\rcLiA o^ /jauje^io- 
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The n ame Aguilegia 

There seems to be & little doubt as to the deriva- 
tion of the word Aciuilegia. borne writers believe it to have 
come from Aquila, meaaing eagle, from the faaoied resemblance 
of the epurs to the beak and talons of an eagle* Still oth- 
ers maintain that it cornea from aqua - water, and leglo - to 
draw, from the supposed great needs of the plant for water. 
The latter explanation sounds more probable. The common name, 
oolucobine, is generally agreed to come from the resemblance 
of the Bpure to beaks of dovee, or even to the whole bird. 
It comes from the Latin, columba - a dove. 
The species of Aqujlegia 

When one attempts to list the species of 4%uilegla 
of recognised standing, one is confronted with a number of 
difficulties. Aquilegia, like many other genera, contains 
a number of species of doubtful v41idlty. It is very hard 
to decide which species should be included and which omitted 
from the list. Those species which are commonly used in 
horticulture are well established and present no difficulties. 
There are many types from India and the Himalayas, however, 
and local forms from central ^rope and from this country 
which cannot be as readily accepted. 

If it were possible to get self- fertilized seed 
of all the doubtful types and to raise plants of each, it 
would be a comparatively easy matter to pick out the die- 



tlnct types. Uhe eliange in envlronmentjal conditioaB would 
imdoubtedly bring about ohsjo^eB in the appearance of the 
plant, l)ut hardly cJiangeB t^o great as to cause a. blending 
of types. 

In these Btu&i©!^ an effort wae mad© to olbtain aeed 
of all the diftet&nt species of Aqtsilegla. ^eedeiaen in this 
countiy and in htirope were able to supply eeed of the coBamon- 
ly grown ^pes. The Royal Horticultural Society of England 
furnlBhed a mixed sample of seed, s^iyiag that it was all they 
eould send, as the war Irnd ueoe6»itated giving up most of 
their gardens. Many iaterestlnf types were obtained froa 
this lot of {geed, but the plantB were hardly useful as a 
basis for accurate description emd olaBeifioation. Between 
60 and 80 paofcgts of seed, representing almost ae mahy named 
types, were obtained through the Bureau of Plant and Seed 
Introduotioa at >vashington, by the oourteey of Mr. Doreett 
and Mr. Bissett. These seeds were sent from botanic gar- 
dens at Madrid, £»pain; bt. Petersburg, HuBsia; Geneva, Swita- 
erland; Itoblln, Ireland; Edinburgh, .Scotland; andL litoekholm, 
tjweden; as well as from seed houpes of varSouf countriee. 
Many of the plants from these seeds bred true to type and 
were flesorSbed. A largf? number, however, had been opea-pol- 
linated and the resulting hybrids came far fro® agreeing «:lth 
the descriptions of the species which th^y xiBxe eupposed to 
represent. An appeal for seed was also made to botaniets 
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3.nd oxperimeat station workerr In th# westf^m part of this 
ocnntij. It. wae hoped tn thie way to get seed of the rarer 
gp«c1«B. Oaly the eesci of the comnioner sorts could be sup- 
pl5ed, however. The botaniste who had deeorlbed aertain of 
the rarer species in thie country, wrote that It would he im- 
poBBlble to obtain seed of these except by sending a oolleot- 
or to the isolated oanone or mountain eidoe where they grow. 

Thus while many of the species deeeriptlons were 
tatoen from the living plants, as well as from the literabur©, 
a large number had tc etand exactly as they oam© from botani- 
cal publioatiopa. Eepardl ng other speoiea little coulc? be 
learned exoept the name. These were described in Hungarian 
and Russian periodicals which are not accessible In this coun- 
try- 

5he question ishioh naturally arises in oontaeetlon 
with the less common forme is this: - Are these types dis- 
tinct botanical species, or are they merely races or perhaps 
local variations of well recognized specie sV Undoubtedly 
some of the naraed species are of the latter types. 

Another question which may v^ell be asked regarding 
any species of tincertaln rank is this: - Has this species 
been described before under another nasie, and if so, T^ich 
name has the priority? In other words, we are confronted with 
certain problems in synonomy. There is hardly a type «f colum- 
bine which has not been described under several species names. 
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In tho oase of Acfalle^ia nilgarls, at least 40 oUber epaoific 
names liave been applied. (Index Keweasis). 

It is Quit® evident that any list of apeoles of M- 
ullepia Is likely to b© incompleta in some respecte, and also 
Is likely to ocatain the nasaos of sotae speoles of doubtfiil 
laak. Britton ( Illtis* FI. Tol. Z» p. 92) places the number 
of species of ooliuebiaeB at about fifty. The Index Kewensls 
lists over ninety spooies, exeluelve of snynoayms. Over one 
hundred bolanical t^^pes have boon described. 

She following llet of species, which h&a been cora- 
-jpiled after a oareful etndy of the favnilable litersture. Is 
felt to be reeeonably eoniplGte and Lcourate. 
Speol ee of Acuilecia 

*4. alpina, Linn. 

A. balkalenslB, Hort. 

A, bertoloai, tohott. 

A. brevietyla. Hook. 
"^A. buorgrerlana, Sibb. and ^t^uoo. 
"^A. caeralea, Jamee. 
*A, canadensis, Lliin. 
*A» ehryeantha, Gray. 

A. ooooinea, Sdall. 

A. oolnmbiana, Hydb. 

A. ec-ilcarata, JlastwcnA. 

A. einisenleana, Jl'r. SehnltB. 

£. elcipa'^tiila, Oreene. 
*'h, f label lata. Sieb. and Zuoc. 

A. flavoecf-ne, •i, Wats, 

*A. formosa, Pisch. 

A, frs,£x-air, Benth. 

*A. glandnlosa, Fisch. 

A. glaaea, Lindl, 

A. haylodgenaie, Bort. 

*k, heleuae, Hort. 

A. Jonesll, Parry 

'A* kltaibelll, cchott. 
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A. laotiflora, £ar* and Sir. 

A. l^rRmloaeic, iiolBon. 

A. leptooeras, flsoh. and Mey. 

A. loxiglBSlii.t! . Srtiy,. 

A. Madrensis, Hose. 

A. niicrantlis, ^at.-. liv.ood. 

A. moororoftian&t v^all. 

il. oreophila, Hydb. 
"^A. oxysepala, ^rautv. and Mey. 

A. parrl flora, Ledeb. 

A. pub® scene. Cot! lie. 

L, pubificm, I all. 
*A. KFreaaica, D. C. 

A. eaxiBiOntaaa, Rydb. 
"^A, eibirica, Lorn. 
*A. Sklmieri . Hook. 

A. Stuartl, Book. 
*A. trjnciiw:>, fiecli. iiud Ii.ey. 
*A. viridlflora, Pallas. 
*A. Tulgariij, Linn. 

Uote: - !I!he better known tpeciei?. are i^arked iHith * 

A number of Indian and InngarLan Bpeoiee have been 
oiflltted from this list, "oecause of ■i. laek o"i Information 
regarding tkea. 
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AftuiXegia Keys 

One of the first key 8 to th.& genus Aqtillegia was 
prepared by J. G. Baker and published in The gardeners ' 
Chronicle . 1878» p. £03. This key la of interest because 
it shows certain group relationships between species. As 
an aid in identifying unknown species of columbines, how- 
ever, it falls to serve its purpose. The headings for cer- 
tain groups are altogether too general, and no clear dis- 
tinctions are coade between the meni}ers of any group. 

'^Systematic Key to the Known Species of 
Aquilegia" - - Baker. 

Group 1 - Mioranthae - umall flowered columbines. 

Stem leaves all small and bract-like. 

A. eineeleana, A. viscosa 

A. thaliotrifolia, A. parviflora. 

Lower stem leaves large petioled and biternate. 

Lamina of petals much shorter than sepals. 

A. lactiflora, A. pubiflora. 
Lamina of petals nearly or quite as long as sepals. 
Spur short and curved. 

A. brevistyla. 

Spur moderately long and hearly straight. 

A. virldiflora, A. buergerisuia . 
A. canadensis, A. f laves cens. 

Group 2 - Mesanthae - liiddle sized flowered columbines. 
Stem leaves all small and braot-llke. 
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A. pyrenalca. A, bertoloai. 
LoT/er stem leaves large petloled and biternate. 
Spur short 

A* glatica, A. flabellata. 

Spur about as long as the lamina of the petal. 

Lilao-olaret-whlte flowers; short stamens. 

A. moorcroftiana, A. amaliae 
A. leptoceras, A. rulgaria 
A. Slblerloa 

Bed yellow flowers; long stamens. 

A. formosa, A. bklnneri 
Spur very long. 

A. ohrysantha. 
Group 3 - Maoranthae '- Large flowered columbines, 
bpur short - A. glandulosa. 

^pur moderately long - A. alpina, A. fragrans. 
Spur 7ery long - A. oaerulea. 



Rydberg, (1905), presents a key for the determina- 
tion of the Colorado species. This key is good as far as it 
goes, but it only includes seven species. 

Cotilter and Uelson, (p. 191), give a key to the 
Boeky Mountain speoies, nine in all, This ]^ey appears to be 
fairly complete for the territory which it covers. It is al- 
so easy to follow. 
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Cottlter and gelsoa'a Key to Rpclty Monntain Coltunbla ef 

Spar longer than tlie oalyz. 

flowers red in whole or in part-- — --<•- 1. A* elegaatula 

flowers never reft. 

flowers blue or ?ailte £. A. oaerulea. 

flowers yellow or bluieh - 

Spurs long (5-7 cm.) yellow 3. A. ohrysantha. 

Spurs shorter (4 cm, or lees) 

bluieh- 4. A. oreophila. 

Spurs shorter than the calyx. 

Stem leafy or not wholly naked-scapoee; flowers several. 

flowers yellow or yellowish. 

Plant tall (more than £ dm.) 

Spur as long as lamina -6. A, flavescens. 

Spur nearly wanting 6. A. Sastwoodiae. 

Plant lower (less than 2 dm. high) 

7. A. laramieneie. 

flowers blue—- — 8. A. saximontaaa 

Stems scapose — — — - — 9. A. Jonesil. 

The most inclusive key to the Aquilegias which hae 
been prepared thus far is one which was compiled from the 
partial key and the desoriptione by Davis, K. C, - In Bailey's 
Cyclopedia of Horticulture. This key has the advantage of 
dealing almost entirely with the flower parts and not with 
the less definite leaf and plant characters. 
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A. - Sepals not more than l/S - 3/4 in. long; es^ianded flowers 
1 - 1-1/2 in.dlam. 

B, - Limb of petals shorter than sepal. 

C. - Stem very short. 

D. - Follicles glahrous - A. Jonesii. 
CC. -Stem over 1' high. 

J).- Spur knobbed and beat. - A. ozysepala. 

DD.- Spur not knobbed and nearly straight. 

A. laoti flora. 

BB. - Limb of petal about equal to sepal. 

C. - bpur straight or nearly so. 

D. - '>pur 1/E" long. Stamens protruding beyond 
the petal-lidb - A. viridiflora. 

PD.- Spur 3/4" long. 

£. stamens equal to petal- limb - 

A. buergeriana. 

£E. - Stamens much protruding - 

A. canadensis 

AA. - Sepals about 1" long; expanded flower about £** diam. 

B. - Spurs shorter than petal-limb and incurved - 

A. flabellata. 

BB.- Spurs at least as long as the petal-limb. 

C. - Stamens short; not much protruding. 

D. - Spurs Blender and only slightly curbed - 

A. leptocerae. 

PD.- Spur stout and much curved. 

K. - Follicles densely pubescent - 

A, vulgaris. 
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SB. - Follicles glabrcuB. 

Flowers pale or bright lilac-blue - 

A. eibiriOR. 

CO. - stamens long, protradlng far beyond the petal- limb. 

D. - ^pur8 spreading eoraewhat - A. formosa. 

DD.- ijDurs not spreading - A, Sklnnerl. 

3BB. - iipurs Tery long» several times the length of the 
petal- limb. 

C. - Orifioe of the spur not much oontraoted; 
early flowering - A. chryeantha. 

CC- Orifice of the apur contracted; late flowering 

A. longiesima. 

AAA. - Sepals 1-1/4 - 1-1/2 or even 2" long; expanded flower 
2-i/e - 3" in diameter; stamens not protruding. 

B. - IS purs lot^ and not incurved - A. oaeralea. 

BB. -Spurs incurved and only a little longer than 
the petal-limb. 

C. - Plant not over 1* - A. alplna. 

CC- Plant 1-1/2' or thereabouts - 

ii. glauidulosa. 

fhe following key has been prepared by the vsriter 
from a study of the living plants, where possible, and also 
with the aid of herbarium material and published descriptions. 
An effort has been rcade to confine the attention to the ohar- 
aoteristios of the flov^er parts, since these are usually the 
most constant and most sharply defined parts of the plant. 
Fruit and leaf characters as well as stature have been brought 
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Into the key where it wae felt that a sharper dietinotlon 
could be laade between apacles on the basl& of these parte. 
This key may be fouBd useful when applied to fairly typical 
plants of any given species* Allov^anoe has been made for a 
certain amount of variation in the plant parte, but it is 
quite probable that widely divergent individuals may be found 
which fail to come within the range allowed. 

It must be remembered that nearly all of the epeciee 
of Aquilegia will cross-fertilize readily, producing in a nat- 
ural etate a great variety of hybrid forme. Probably moet of 
the garden columbines are not good types of certain species, 
but rather hybrid plants produced either by artificial or nat- 
ural crossing, r.hsre these plants show the characters of one 
parent in a dominant condition, it may be possible to trace 
this parent by means of the key. Complete dominance of c)iar- 
acters seems to be the exception, rather than the rule, in 
plant crosses. Hybrid forms, therefore, would be likely to 
appear more or less Intermediate between the parents. It ia 
obvious that an attempt to Identif;^ such plants would in most 
cases lead to naught. 

Before attempting to identify a plant with a key, 
one should ascertain if pospible whether it ie a native spe- 
cies or one from central Europe, India, or Asia, or whether 
it came from a collection of cultivated plants. It if it Is 
a wild species and its approximate range is known, maps show- 
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ing epeoies from the aif jterent parts of the world will eerTe 
as a guide In the rise of th^ key. If it Is known to be from 
a bed of onltivated plants, one should consult the list of 
Ag[Tiilegias most oommonly offered by the seedemen. 

The first division in the key is made on the basis 
of color. There are two well marked groups of ooltuabines with 
respect to color; those with rei, yellow, or green flowers, 
ineludiog the scarlets and yellows, brick reds and yellows, 
and the greenish yellows; and those with blue, maroon, piok, 
purple, lilac and white* Ihe first group includes A. canaden- 
sis, A. ohrysantha and A. viridiflora. The second group takes 
in A. vulgaris, A. alplna and other plants containing blue, 
purple -reds and blue- rede ^ and whites. 



"ley to the species of Aguilep-ia 
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A* Re d-yel low-green group. 

B. Spur£ aTer&giog more than E om. in length* 

C. StameAE much ax^erted beyond petal laMna. 

I>. Fruit smooth; sep&ls averaging lest then 
E cm. in leng^. 

A* oanaaeaeie . 

DP. fruit winged » at least when young; Be pals 
averaging orer £ cm. in length. 

A. bkinggri . 

CC. stamens not far exserted beyond petal l£UBina« 

D. Spur longer than 8 cmj spur orifice narrow. 

A. longisBiaa . 

DD. iipur Phorter than 6 cm. on average. 

ii. fcliape pubescent, at least below, and 
parts of infloreeoence pubescent. 

f. Bepale avereiging lesB than 1*8 cm. in 
length; follicles nerved. 

A. madgenBifl . 

]ff. Sepale averaging over S om. in length. 
Spur incurved. 

A» pubeBoenc . 

££. foliage smooth on both surfaces. 

A. QhryBantha . 

B3. Spurs less than £ cm. long. 

C. btamene iaauoh ezserted beyond petal lamina. 

D. Folllclee pubescent; sepals leee than 1.5 cm. 
long. 

A. miorantha . 



23 

DD. ]?ollicle8 glabrous; empale over 1.6 cm. long. 

B. Lamina not truncate. 

A. fprmoaa . 

SE. Laaina very short and troncate. 

A. truncata . 

CC. btamens not far es&erted beyond lamina, of petal. 

D. 'J pur much incurved; inflorescence puberttlent. 

A. laraalenela. 

DB. ipur straight or nearly so. 

E. apur at least ae long as sepal, generally 
loriger. 

F= ijteme iinely pubefceeat above. 

G. * lowers yellow, tinted with claret 

purple; petal-limb 1.3 to 1.6 cm. long. 

A. btaergerieuaa . 

GG. Flower yellow, some times tinted with 
red. Petal-limb .6 to 1.0 cm. 

A|. ^^ ,^.flave8oens . 

¥W» iteas g lab roues throughout. 

u, ^leparitala . 

H£. t-ipur averaging shorter than sepal. 

ii. viridixiora. 
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hk, Blne-wMte fironp (Pink, lilac, layendar, etc.) 
B. fcptirs straight or nearly so. 
C. Sepals ".B cm. or over. 
D. Spnr lonper than sepalB. 
r. . Follicle 6 pubescent. 
A. caeralea . 
BE. Folliclee glabrous. 

P. Flower parte eolored. 
A. hayloAf^ensle . 
IF. flower parts nearly &11 white. 
A. ohgysaiatha Tar. alb^ « 
DD. Spur shorter than sepale. 
1. Follicles pu'oftsoent. 
f. flowers fragrant. 
A. fragr ana. 
py. .floorers not particularly fragrant. 
A. ^ glauoa . 
EB. Follicles glahroue. 

F. Itamina oTer half as long as sepals. 

A. tteleaa e. 
f^. Lamina leas than half sepals. 

A. pyrenaioa . 
CO. bepals usually leas than E cm. long. 
D, PollieleB pubescent. 

B# LMttina over half as long as sepal, 

A. moororoftiana. 
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KB. Lamiaa not orez' half s.e loag as eepaX* 

A. leptoceras . 

DC. jfollioles glabrous. 

K. Plant over 3 dm. higli* 

W. i?lower white or very lightly tinted with blue. 

A# la oti flora . 

IW» Flower bluish. 

A. oreophijLa . 

k^. riant leee than 1.6 diQ. high. 

A. JoneBii . 

flB. bptirs etrongly carved on even coiled. 

C, i:>epalB 2.fc OJB. or over. 

D. follicles pubescent. 

L.. Lamina half as long ae eepale, or more. 

F. Lpuz-8 not over 1.66 om. long; plant 
generally under 1 foot high. 
A. alpin^ . 

IW, ^purs over 1.8 cai, longi plant orer 
1 foot high. 

A. vulgari s. 

EE* Lamina lees than half as long as sepals. 

f. Spurs less than 1 om. long. 

A. glandnlosa. 

DS. Follicles glabrous. 

ii.. bpur 1.E5 Offl. or more long. 

Ji*. Stems finely pubeeoent. 

A. bertolani . 
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P?, Stcmp glabrous. 

A, aibir lpa. 

EE« cpiir leer. tha.n 1.25 em. loag. 

A, Qabellata . 

CC, SepalB lerc than Ji.5 cm. long. 

D. Plej:t leBB tJian :5 dm. high. 

K. laaiine. of petal equal sepal la length. 

A . eins ele ana • 

BB. Lamina of petal afcotit half ae long as sepal. 

f. Spur Ipss than. .52 cm. long. 

A. ffarriflor a. 

IT. Spur over .6 cm. Icrxf. 

A. saxiraontaaa . 

DD, Plant over 3 to. high. 

E. Folliolee pubesoent. 

F. Lamina about equal to eepal In length. 

A. kltaib elil. 

FF. L?j,mai&i. not over 3/4 as long as sepal. 

®, PloT/er delicate pink or white; epur 
email, sao-like. 

A. eoaloarata* 

6S. Flower bluleh. 

A. oaysepala . 

El. follioles glabrous. 

F. Sty lee short, included in column of atamens, 

A« t>revistyla . 
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0. riepala finely pu'besoeiit. 
A* pgbl flora * 
0G, yepals glabrotis, 

A» bailkaltnsli^. 
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Historical 

A discussion of the species of Aqullegla would 
hardly be complete without a review of the early botanical 
descriptions. 

As lias already been said, Toumefort (1719) is 
credited with the first accurate description of the genus. 
Columbines had been described in botanical literature, how- 
ever, more than one hundred years prior to that time. As ear- 
ly as 1526 Albrecht Purer figtired A. vulgaris in the Albert- 
ina, Vienna, showing double and aingle flowers on the same 
plant. Fuchs in 1542, published a very general description 
of Aquilegia. L'Obel, in 1681, described double and spur- 
less forms. Bodoene, in 1619, also published a general de- 
scription of the genus. {See plate 8.) At that time the Lat- 
in neune of Aquilegia, or Aquileia was used. 

John Serarde, in 1630, published at some length on 
the columbine, and figured eifht types, (^ee plates 3 and 4.) 
He described a "blew'^colukbine, a purple-red one, and other 
types of doubles and epurlese forms. These are evidently all 
varieties of the common European epeciee, A. vulgaris, L» 
Gerarde's figures of columbines are very Interesting ^ »hile 
they are perhaps not accurate in every detail, they never- 
thelese show that the double and spurless types of columbines 
originated before 1633. 



CHAP. XVI. 
Of Columbine. 

Thi: Defcripion, 

Columbine liatfj great bjoaS Icanes, totth f iro oj f h'a Dan t nf « n, ,rnrt,». .■„ 

lunos of a sactec fase colour) but of no ttrons ftnt o? fauour, BeiZr Sh 
o?fbanpfuc,rcUoto.uptCifap,o,Uquoa,to!,eniti3b?ofemo?bruftS^^^^^^ 
Bmcaotl): t!;eaalfesberounD,anaplaincnHmffltl^ofttooo>tb?ffif(Dfelonr^^^^^^ 
M,tcl,arototI;eflourcB,rompa<tDfttonbin6sofUtleUauM;4ereofDnrfK^ 
fmall ano narroto, anD tijc otberfi grotDins luitf) tjem are ftolloto, ttith a loner crm- 
bca tailc lihe JLarfes-rlalu ( ano benSmg fometo^at toioartis the pjopojtion of Z 
tiEcbcofaCuluer ) SCljefloures are fomcttmcg angle, ann fometimesDottble.ann 
ot colonr fomrtimcs blciDfomctimeB tot)ite,fonKfimes ffeie colour.fometimes rcb 
f omcitmeB fpttislet), ana intermingles tuitlj blctn ans tnljite. after ttje tjanifting of 
tljefaio flouresjtftere tommetl) fojtljfoureo?fiae ftarpefipffta oj coDs,grotuin5 
iagntl; togtttier.tD^erein is containes a blacbt(Aining) Ikn, 

The ?lac,.' 

SCliep foto ano plant f^embere in garoensi, ano tjeg So alfo groto in big!) toaiBS, 
ano racbSjbnt not in tt)is country. 

The Tintf. 

SC^ep Sonre molt commonly in ^a? ant Inne. 

The Names* 

2nt)is Ooure is nolB tallea in JLatine Aquilegia, oj Aquileia, ana of tlje later ii)?i> 
tcrs Columbina, finknotsne of tbe Hncients -, botsbeit fome latetojitcremaUca 
queaion,tDbett)er it be Ponthos Theophrafti/me Defiderij, after tbe interpjctation 
of Gaza : it is talleS in (£ngli(b Colnmbtne.of tbe fljape ana p;opo?tion of tbe leaucs 
of tlje floures tubicb do fame to erp?elle tlje figure of a SDoue.o? Cnloir : in if rcntb 
jlnnlj: in bigb ^utcb,3glep,ana ^gelep t inbafeainiatgne,0lteIep. 

Tlie Nature. 

Celambine is temperate in beat ana moifure- 

The Virtues. 

iri)isfloure,as Ruelliustojifctb,is notbfeninmeaicine: botobeit fomc of tbe 2. 
neto tojiters Bo a«Cirme it to be goiB againJE tbe iaunaife, ana fannaing, ano it ope> 
netb tbe toaies of tlje liuer, ana tbe people Ufe it againft tbe inflammation ano f ojes 
of ttefati)e0anBiBiiibe-pipe. 2CbefeflonrcsmingUBtoitb tDbeatenfflcale,ma6e a 

000 ptatittr asainfi fcrattbes ana ganles. 

CHAP. XVII. 
Of Goats beard, or lofephsfloure. 

T%e Defiriptim. 

1 r^iBDatt-teavabatbaronnaffraigbtbnottpttem, rouercB toitljlongnflrroto 
LlleaneB,almott liHe to <0arl«Se Uaties. at tbe top of tb^ftems it bcarcth 

faire Bonble flonres, ana full: of tolonr fometimes bletoilb purple, ioitb go oe« 



Plate 2 - Description of Aquilegia from 
Dodoens, 1619. 




OI' the Hiftorie of Plants. 



io?3 



3 yiquiliN-unultifU}^. 
Double Columbines, 




1 >.^q'nln.,r„bra, 
HcJ C'-)lumbinc'i. 




X 4 Aquittgia v,srie^,il.i. 
Variegated Coluinbinc. 




Plate 3 - IllUEtration from Cerarde, 1633. 
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(M the Hiftoric of Plants. Lib. i. 



i;l: t! e ii,>Lt[cd red fioinc 




i 6 /tquile^Uflo.invtrfoidhB. 
Inverted Columbine with the white floare. 







Ruft CoJurabiDC. 



T ,-l]iit!tgiddt'T(mT, 
DigcDercicc CoJiniibinc. 





Plate 4 - Illustration from Cerarcle, 1633. 



29 



John Parkinson, in 1640, deeczlbea two new eorts 
of ooltunbines. One of these wae our ooiomon A. canadensis 
and the other was evidently a variegated form of A. vulgar- 
is. Parkinson gave to the first the name "Aquilegia Vlrgln- 
lana flore ruhescente praecoz - the early red columbine of 
Virginia." 

Bauhin, in 1651, gave a general description of the 
genus and described eight types. One of tbBse, AcLUllegia 
Bontana magno flore, is possibly our A. alplna of to-day* 

Matthiolus, in 1674, described Ag^uilina and Aquil- 
Ina flore pleno. 

Soumefort, 1719, published a good description of 
the genus and in addition he described and named a large 
number of types, most of them undoubtedly varieties of A. 
vulgaris and some probably local variations of no taxonomlo 
Importance. 

GeorgiUB Clifford, in 1727, described seven types 
of columbines . 

Linnaeus, in 176£, and in 1766-68, laid the founda- 
tion for our present binomial system of nomenclature and def- 
initely named and described many genera and species. His 
descriptions of a. vulgaris, A. alplna and A. canadensis are 
taken as the standards for these species. 

Miller, 1807, described a few species, mostly 
after Linnaeus, and gave some good suggestions on culture 
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and on the eeleotion of types. 

Pureht 18X4 » described a few speoiee. 

SeCaadolle, in Ms flora of France ad&e a de^crip- 
tiott of A. pyreaaica, an alpine form from the Pyrenees. 

Sorrey, Gray, Hooker, and other writers of the mid- 
dle of the nineteenth century added materially to our knowl- 
edge of Bpecies. Boiaeier, i'lora Ori entails - 1667-1884, 
ha@ contributed to our knowledge of the eastern epeoies. 
Vlneze Borbas, writing in Hungarian periodicals, has deeerib- 
ed a number of epedea of columbines, borne of these epeeiea 
are: A. Braunii, A. campylooentra, A. dioloa, A. eximla, 
A. Gaertnerl, A. Haynaldl, A. Hispanioa, A. Hookeri, A. Huteri, 
A. luteeoens. A. maorooentra, A. Molleriana, A. orthautha, 
A. pycnotrloha, A. etenopetala and A. esabol.Borbae publish- 
ed largely in Magyar Tud(^. Akad. publications from 1881 to 
date. J^aay of his speoies are of doubtful value. 

J. G. Baker, 1878, brought our knowledge of colum- 
bine© up to date in a thoroiigh syaopeie of the genus. 

Since Baker's work was completed, Bydberg, bmall, 
HelBon, i!«aetwood, and other botaniste hare added new speoiee 
to the list. K. C. Davis, in Bailey's Cyclopedia of Horti- 
culture, gives a good synopeie of the better knowa species. 
Els review of the geaius In Minnesota Botanioal Studiea, Series 
E, 1899, iB excellent. The Index ILewensls does much to 
straighten out the confusion in the noEienfiiatur© of Aquilegia 
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and to BliOT5' us which names are aynoxiymB and which to be ac- 
cepted, 

Jfote; 

Unless otherwise Btated, the first reference foilow- 

ing the description of each botanical species is a reference 

to the original description of the species. 
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1. - A« aXplaa - Lloa . 

Plant less than S leet high; stems finely pabescent 
above, lioot-leares tv. o- to- three -ternately dlTided, glabrous 
below, more memhranotiB than in A* Tulgaris, partial petioles 
of basal leaves 1-2 Inches long, with 3 nearly seseile di- 
vlsioas} deeply lobed. 

Flowers fe^ in number, l-l/s to 2 inehee across, 
blue and showy, iJepale 5.28 to 3,81 cm. long, broad ovate 
vrith acute claw, more than half as bro*id as long. Lamina 
of spurs half as lonf as sepals, slightly rounded and fai.at- 
ly emarginate at tip, often white in color especially in the 
variety, opure of same length as lamina, more or less la- 
curved, blue, knobbed. Stamens, scarcely, if any, exserted 
beyond petal limbs. Style l/4 - l/3 inch lonp. Follicles 
pubescent, 1-1-1/4 inffhee long^. 

Season - May and 5uae. 

Range - Mcuntai/is of central Jiurope up tn 7,000 
feet, from Dauphine eastward to Transylvania and Savoy, 
iiore alpine than L* vulgaris, 

Description from llvinf, plants: bpurs Blanc's 
violet below claw. Dauphine' s violet on lamina. Sepalc 
almoet fluorite viol*^t, but more blue and more velvety. 
An aVexBge of bO measurements gives the i'ollowiag dimeasionK 
for the flower parte: Spurs 1.80 om; lamina 1,41 cm; sepals 
3*00 om X 1.42 cm. 
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a s^ii-dwari" speoies .vith lilac-blue or whltia^b 
flo-wers. Can be die tiagul shed from a. vulgaris by its small- 
er stature, fewer flowers, larger size of flower©, aad short- 
er, thicker Bpur». 2h© petals, also, are broader aud aaorej 

than 
expandet^ln i. vrilg'aris. 

A very hardy ppeciee. One of the best for the ro<* 
ftarden. Hot easily propaftated by root divieloa. 
ReXereaoea : 

Ijlnnaeus - 17 6E. Vol. 1 - p. 758 

Eobiasnn - 1370, pp. 146-147. 

Baker, J. G. - 1878 - p. 803, 

DeCaadolle, - ?rodromus - Vol. 1, p. 50. 

Loddlgee - Bot, Cab, t 657 

DavlB, K. C. - In Bailey's Cyc, Hort, Vol. 1, 

Aaon., - The Garden U. - 1S76, p, 384. 
Good colored plate. 
SyttcFjsyBis : 

A. grandl flora, Patr. ex DeCandolle, Syst. i - 337 

A. moataaa, iiterub, la Hegensb, Denksehr- ii, 
1818. 60. 

A. Reuteriana, Reiehb. f. ex. 3ym. Coaep. 18. 

A. Stembezsi, Relchb fl. Germ, Sxours. 749 

la - A« alpina var* stipe rba (Eort) . 

A very pretty horticultural forti of the above Bpeoiesi 

with white petal limbs, bee plate 5. 

R«f» - DaviB. K. C. - In Bailey's Gyq. Hort. ^©l* L 




Plate 5 - x:i.quilef ia alpina var. superba, Eort. 
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2 . - A. bal k aleneis^ Hort. 

Plants vary in height from 14 to 48 inches. 
Ploii.ers Bhort-Bpurred , in Te.rione ehades of blue. 
May - Jtm«. Seens to reBerahle A. Helena rather closely. 
Of douhtfal validity. 
Seferenoea: 



Anon. - Koyal Eort. i>oc, Joum. ?ol. 4<":, pt, £, 
pp. £78-276, 1914. 

5. - A. hertolibni. bohott . 

Plant 1 to 1-1/2 feet high; Bteme slender, finely 
pubescent. Root-leaves glabrous, glaucous below, firm, with 
short, broad ultimate lobes, partial petioles I/2 to 1-1/4 
inches long with three sessile segments, btem leaves small 
and little oompoand, with linear segments. 

Flowers bright lilao in color, ^iepals 1 inch long, 
oblong, more acute than in A. pyrenaica. Petal limb half 
as long as sepals, l/s inoh broad, rounded at top. iSpars 
as long as lamina, very much curved, stamens not exserted 
beyond petal limb. FollioloBaiJ in A. pyrenaica. 

Raxige - Alpine region of the moxrn tains of eastern 
£'ranee and northern Ital^. 

Barely distinguishable from A. pyrenaica, except 
by the narrower and more acute sepals. Should probably rank 
as a variety of the former. 
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Rfferenoes: 

boiiott - Varh. ^ooi. Bot. ver Wiea. 1863 i 1S7 
iaker, J. G. - Gard. Chron. 1B78, p. 76 

A. P.euteri - 3oi8S, Diapn. Ser. S, pt. 1, p. 10, 1854. 

A. pyreaaica - Eeioh. Ic. Wl* Germ, tab, 47S2 
uon DeCandolle. 

A, pyrenaica var. deciplens, Gren. IX, France, 
Vol. 1, p. 45 

4. - A. ^ brewistyla. Hook. 

i?laat somewhat puTaeaccnt, erect, slender, 1 to 8 
ft. algh. iiteitt; rla^J^oisc below, finely pubosceut tip\7ards. 
Iioot-lettvea biteri^^tely dividefl, lobed and crenate, partial 
petiolt!© 1 inch or longer, V7lt]b 3 netirly sessile di-7isioaB , 
ultiiaate lobee deeper oixt narro\.er than in A. -v-ultarii;, upper 
eurfaoe gr©ea, glauoous below. Lower etet -leaves petioled, 
bitemato, uvper eeSB^le. 

l^iowers sciall, aoddlng. tbout as broad ae lci^g , 
^uite ntuacrous, l/z luoh or norc loa^.:. r>opals l/S inch long, 
oblong or oblonf iawceolate. bright iilao or pale claret or 
white, ^etal liabe ahortAr lihan aepale, l/4 inch broad, near- 
ly truncate at tip, croamy white. Spurs of saiae color as aep- 
ale , iaueh i.ac"arved, knobbed, stout, iiiiortor than petal limb, 
btamens not exeerted. utyle very short, included. ]«'ollicle8 
,S17 cm. long, slightly spreading, with a short subulate beak. 
StyleB the ehortert In the genUB. 
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Season - June and July. 

Sange - Western Canada as far north ae Sear Lake. 
South Dako-ta ^,o alaska, Coatnon about .Bauff, 3. C» in open, 
rooky slttxat5 on. 

On© of th? few New world speclos to ressjaale ^. 
TuljTarle olocely- Difffire from .5.. vulgaris la hs^vixi^ flow- 
ers only half a.B large , and in tho i-horuaeea of vlie .'by lea. 
Eydberg, ( 1096| eaj^^s that thle spceiee Is often, confujied 
with A. eaxlmciitana, a very closely related foim, and that 
A . h reyi b ty la 2 b r-.^ re . 
Ppferwnc eat 

Hooker, v.. ♦T. - j'l, Bor. iiniffr. Vol. 1, p. £4. 

Torrey, J. and Gray, A. - PI. Ih /jaor* Vol, 1, p. 30. 

BHtton, IT. 1., ana Broiprn - Illus. Tlora. p. 9S. 

Brov/n, ti. 1907. p. 106. Colored plate. 

Baker, J. &. 1878. p. 20. 

Eyahere, P- A. - 1896. p. 481. 
fcync ayrop : 

A. vulgaris - Fjchards. App. frankl. Joura. "':]. 2.21 , 
5 . - it. bTiergeriana. .>leh ana Suco . 

Plant about 1 foot high; mora slen.cv tl.aa A. vnl- 
gariF, eter:;: finely piibeeceat above, £labro-i^ *ovi*axd3 baae. 
Eoot-le?-veB with short, broad lobaa, oloee together, glauooas 
below, partial petioles 1/e to 1 Inch lon^. btem-lsaves peti- 
ol9d, bltftrnate, f«w la n'omber. 
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Flowers 1 to l-l/jJ inohee aoross, about five to a 
stalk. Sepals k/4 inch, lon^, spreading; yellow, tinted with 
claret purple, oblong-lanceolate, acute. Petal-limbs l/s to 
6/8 inch long, cuaeate, 1/e inch broad, nearly truncate at 
tip, pale primrose yellow. Spurs as long as sepale and of 
the saai© color, nearly etrai^ht, erect, slender, not knobbed. 
Sitamens not exserted. Folliclee pubescent, 5/9 to 3/4 inch 
long, style half as long. 

Seaaoa - early. 

l?aage - Japan. Intro ineed froia St. Petersburg 1898. 
Seferenoes; 

Sieb and ^uso. - Fam. :{at. Jap. lo. 333. 

Baker. J. G. - 1878. p. 80 

£ieb and 2.uoc« Abh. Akad. Luenoh IV. II. 1846. 183 
Synonyffis ; 

A. atropurpvirea - Miqt* in Ann. Una, Ludg. 3ot. ill 8. 
jaon Wild. 

6* - A. c&feralea. uames . 

Pitiit about 1 foot hi^li, xlovering branches 15 to 
18 inohea. Utema as stom; and tail at ia i^. yui^i,rie, glab- 
rous, bolo';'*, pubtSceat c.,bcve-. r.cot-it;uvc s much aore acutely 
aetched .And cf firier texture tiaan in «.. vulgarie, ultimate 
lobes ae deep and nariow us ia A. alpina, slightly glaucous 
below, partial petioles 1 to E inches. ;^tem- leaves large, 
few, lower biternate. 
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I' lowers 3 to 4 inohee in diameter, rarel^r 5 to 6, 
somewhat Bolitaxy, almost erect, terminal. iSepale 1-1/4 to 
1-1/2 inches long, half as broad, ueually whitish more or 
lees tinted with lilac, blue, or purple, oblong, obtuse, un- 
guieulate, re£lezing when fall. Petals half as long as sepals, 
always white, very cuneate, rotinded, not as broad ad long. 
Spurs 1-1/2 to E inches, straight, slender, scarcely knobbed, 
of saxne color as sepals. Stamene equal with the petal-limb. 
Btyle about l/s inch, follicles pubescent, 1 inch or more 
long. 

Season ^^pril to July. 

Bange - In woods and on mountain sides from Montana 
to Utah and Colorado. Altitude 6,500 to 12,000 feet. Found 
sparingly on the Californian bierra Hevada Mountains. 

One of the most beautiful of all the columbines. 
Woolton and Standley (1915) say of it: "few indeed are the 
flowers of the Rookies which can compare with this in beauty. 
The great blossoms, sometimes six inches in diameter, look 
like bits of fallen sky, and when the plants cover acres of 
meadow, as they someticies do, no words can be found to do 
them Justice." 

English horticulturists recommend for this species 
a partial shade and a rich turfy loam. Dampness is often 
fatal to A. aaerulea during the winter months. 
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The type locality for this speeiea Is on the divld« 
hetween the Platte and the Arkansas rlyere In Colorado. 

A. oaerulea ie the state flower of Colorado. 
References ; 

Jamee - Bot. Long. Exped. Vol. 11, p. 15. 

Siven, J. C. - 3?he Garden IX . 1877. p. 90. 

2orrey and Gray - fl. U. Amer. 1. p. 30. 

torrey, J. - Ann. Lye, U. Y. Vol. 11 - 164-1827. 

Baker, J. Q. - 1878, p. EOS. 

Whittaker, S * - The Garden III. 1873. p. 464. 

Woolton and btandley. 1916. pp. £48-248. 

Wateon, S. - 1671. p. 36. 
Synonyms ; 

A. ooeralea - auct. 

A. leptoceras - l^utt. In Joum. Ao. Phil. 7. 
1834 - 9. 

A. laacrantha - Hook, and Am. In Bot. Beech. Voy. 
317 to 72. 

6a. - A. oaeralea Tar, alba (Hort.) 

Pure white, but otherwise like the "^pe. 

Beference ; 

Davis, K. C. - In Bailey's Cyo. Hort. Vol. 1. 

6b. - A. oaerulea var. hybrlda (Hort.) 

Petals white or yellow, Sepal© blue or pink. 

Thought to be a orose with A. ohryeantha. Characters of tbl 8 

variety not well defined, except in the trade variety "Rose 
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Rose Uieen * A. caeralea x A, ohryeaatha as Biale 
parent. Fetale clear White, ^epale and spurs delieate pink. 
6e. - A^ oaemlea va. flore pXeno, Hort . 

Flowers very Bhony. More or lees doubled. 
6(i. - ■^. caenilea var. oandldieeigaa (Hort.) 

A new double white. Advertised by fottler, I'ieke, 
Kawson Go.» Boeton. 
''' • " A. oanadenele, L . 

■iXI M IM I I II IIIMi— M»— I I ■<■■■■— WWW*— "*■■ 

Plant 1 to £ feet high, stems practically smooth « 
slender* Root-leaves finely cut; plabroue; p^laueoua helow, 
bitemately divided, ultimate lobes narrower and deeper than 
In A. vulgaris, and of thinner texture, btem- leaves lower 
petioled, upper sessile, lower biternate and pale beneath. 

Flowers several to a stem. Sepals l/s inch long, 
lanceolate, not reflexed, yellowish or tinted on baojc with 
red. petals slightly shorter than sepals, nearly truncate, 
yellow. apVLXB 5/4 inch long, longer than petal-limb, nearly 
straight, thick in upper half, knobbed, ^^tamens and styles 
much exserted beyond petal liDbe. Follicles about S em. long, 
erect to slightly spreading, fcjtyles about 1 em, long. 

An average of 400 measurements gives the Jtollowlag 
dimensions for the floral parts: bpur length 2.82 cm; l&n- 
ina .95 cm; sepals 1*73 x .7£ cm. 

Season - ]£ay and June. 

Range - Canada to Florida east of the Rooky moua- 
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tains. Reported in the Black Hills(Rydberg) and in western 

Florida. 

( Chapman ) 

Brltton says that thle apeeies consists of sereral 
races, differing ia eiae and color of flowers, and in pabea- 
oenoe. Certain it is that speoiaene from different parts 
of this ooimtry and Canada do differ in many characters. 

A. canadensis was well knoim to pre-Linaaean bot- 
anists and horticulturists. It was introduced into Europe 
by the younger Tradeeoant. Parkinson ("I'heatmm" p. 1267) 
describes and figmres it as "Aquiiegia Virginians flore ru- 
besoente - the red ooluEibine of Virginia." In Miller's 
Iconea, tab. 47, it ie spoken of as "Aciuilegia praecox pum- 
ila canadensis." 

West of the Kocky mountains A* caaaidenBiB Is rep- 
resented by A. formosa. 
References ; 

Linnaeus - Sp. PI, Vol. 1. 176E. p. 535. 

Hook - 1840. p. E4. (Afc A. formosa). 

DeCandolle - Prodr. Vol. 1, p. 60. 

Ourtias - Bot. Liag. t £46. 

©avis. 2.. u. - Bailey's Cyc. Hort. Vol. 1. 

Brit ton & Brown. I Hue. flora. 

Baker, J. G. -1878 - p. SO. 
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Loddigee - Bot. tab. t 686. 

Sorrey and &r€^ - fl. li* Amer. Vol. 1. p. 29. 

ParklaBon - Sheatram p. 136?. 

P-ydTaerg, P. A. - U. fi. Bat. Herb. font. ¥©1. III. 
X696 

Chapffian, A. W. - 1665 • p. 9* 

Darby, ^ohn - 1866. p. 206. 

Author unknown - Herb. Amat. t. 3C)5. 

Anon. - The Garden IX. p. 2B5. 
Va. - A. caaadensis yar. nana. Hort . 

Plant 1 foot or lees in height, flowers like those 
o£ the type. 
'i'b. - A« oanadensiB var. flaveeoens. Hook . 

A pale-leaved, yellow- flowered varie'^. Tery pret- 
ty. Aleo called a. flavescens, Wate., 4. flaviflors, Tenney; 
A. canadeneie var. flaviflora, Britten. 
7e. - A. oaaadenele var. bybrida. Eook . 

Flowers purplish.&f dottbti^l rank. 
Reference ; 

Sorrey and 6ray. Vol. 1. p. £9. 
8. - A. oaryophylloidea. Hort . 

A trade name given to a group of mixed types. 
Moi* a species or variety In any sense of the word. The 
group has no distinguishing oharacteristlos. It contains 
anything which the seedsman wishes to distribute tmder the 
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natae A. caryophylloides, 
Refereaoe s 

DavlB, K» C. - In Bailey's Cyc. Eort« Vol. 1. 
9. - 4.« , chryeantha, Gray > 

Plant 3 to 4 feet high la cult irat ion, shorter 
in wild stiEte, with the genfral habit of 4. canadensis. 
Root-leaves hitemately dirided, partial petioles 1 to 2 
inches long, with 3 dletinctly etalked divisione, ultimate 
lobee smaller &iid narroTver than in A. vulgaris* npper sur- 
face bright green, glaucous hclor/, texture thin. I»ower 
etem leaves hiternfite. 

Flo'sere Bnangr. i^epalt. lanoeo late-oblong, scarce- 
ly loneer than the lamina of the petals, 3/4 to 1 inch long, 
primrose yellow, tinted with claret at tip. Petal-limb 8/S 
to 3/4 as long aa sepals, nearly as broad ae. long; slightly 
rounded, notched at tip, deep lemon yellow, darker than sep- 
eila. Lpura j-l/s to 2 laches long, very slender, outcurved 
in varying degrees, yellow, btamens exaerted a little be- 
yond lamina. Faille les glabrous, 1 inch long. Style as long 
as follicle. (See plate 6). 

ieason - late. Nearly a month behind oaerulea. 

Range - type locality. Organ ffloxmtaiae of Hew 
Mexico t eastern lew Mexico and Arizona. Also reported in 
Solorado . 
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In ranfe thie species is morp southerly and less 
alpine Hhan A. oaerulea. It r«eeE;ible8 4* caeruXea some- 
what In Else of florer and length of epurs. Taut differs in 
the yellow color, the tmxoh ninaller sepals, outspreading 
(Spiire, and eeaEO?l. 

A. ohrysantha sp^eb to prefer shaded piscee, v^elX 
supplied with moisture. It begins to hloom long after the 
other ^^peolee and oontlnues to flo?«r for a long time. At 
Ithaca, If. Y- it blooms after tlip middle of Hxme and through 
July . 
ReferenoeB: 

Grav, A, - 1873 - p. CfZl. 

Davis, ir. C. - In Tuiley^e Cyo. Eort. Vol. 1. 

Woolton and Btenflley, - 1916. p. 246. 

Hooker, J. 0, - Bot. Mag. Vol. 89. 1873. 

(As A. leptoceraB) colored plate t 6073. 

Coulter and Helson - 1909. p. 191. 

btandley, F. C. - Hat. Herb. Cont. 1910 » p. 18§. 

Anon. - Amer. Agriculturist, Vol. 3E, p. 341, 

:.ept, 1873 (wood eut) 



B ynonyae : 



A. aurea - Jaaka in Oertra. Bot. Seltechr. ££ : 
1872 s 174. — 

A. BuXphurea - Jiina, in i'unft Jahrea. Ber, staate, 
ober ReaXsoh t^teyr (X876) - 38. 

A. Xeptooeras Tar, ohrysantha. Hook* 




Plate 6 - A. chrysantha, Cray 




Plate V - .^. chrysantha, Cray, and A. vulparis flore pleno, 

Hort. 
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^^' ~ A* Xilir.ysa ntha var» flaves oenie, Hort* 

j^iovverd yellow tinged wi til red. Spara iaourved 
aad shorter thaa ia type, 
^^* " A, eAryaantlia var. alba pleaa. aort . 

^lIso called A. grandlflora alba, flowers very 
pale yellow or nearly white, with 2 or Jiore whorla of petal* 
limbB. Xntrodaoed into the trade la 1889. 
5c. - .^. ehrysantha var. Aaaa, Hort . 

Also A. leptoceras Tar. lutea, Hort. Like the 
type, bat plaat«5 always small, i^avar exceeding 1-1/2 feet. 
9<i« - A. ehrysantha var. JaeecloLfcaai. Sort. 

About same height as the last, ii' lowers large; 
yellow with reddish apure, thought to be a hybrid of A. 
chryeantha by A. ^ijklnnerl, hence boA'eti.;.es called A. Skin- 
ner i Tar- hybrida, Hort, 

The aboTe deycriptions of Tarieties are from BaTis, 
ia j3£.iley'B Cye. Hort. Vol. 1. 
10. - A. ecalcarata, iiiaatwood . 

oteos asany froi& tufted ba^e, pubescent with jsoft* 
spreading haire. Eoot-leaTee trl-ternately divided, abore 
sparingly Tillotie, and more viaoid than below, leaflets cune- 
ate, thin, somewhat three-lobed, petioled, long, slender peti- 
oles dilated at baee into Btipi^le-like sheathe. 

flowers & em. aorosg, many, on long slender pedi- 
eels. Sepals orate lanceolate, thickened ia middle. Petals 
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1.2 om. X S. tm, viae, opnxe eao-llke. em&vgia&te, olliate 
aad Taiay. k.floie iriower a delicate pink or white. !s>tamen8 
exserted beyond the petals a very little. fcllicleB eome- 
what viscia aril) iiairy. 

Range - ktancoe River canon, Bouthweetern Colorado. 

A* eealtiarata has never been eeen except in one 
niche-like eav»ra v.here the aim never eoEieB and where the 
water tmpply uuriuK the Buiaaier ie bo slight "that it ie torO" 
e& to cling olo^^e to the damp roeJcb, even clijcaHiig up the 
oidet; of Hae oavG vl on ite slender thread-like stems." East- 
v'ood - 1911. 

IThis BpeoieG reeemblee ^. siicrantha very closely. 
Tiel'eruuuee : 

JjXitt^vOOd, LiBB i^lioe - iiOe li - 1891 

Eaetwood, " " Proe. tal. it cad. bel. II 

189b - t>60. 

Rydberg, v. A, - Tor. J3ot. Club Bui. 190fi : 146 

Coulter and Helson - 1909. p. 191, 

tyaonyms : 

A. iftancosana - Cookerell - tn forreya il 75 

A. Eaetwoodie, Sydb. 1!or. Bot. Club Bui. 190S, 
p. 14& 

11. - A. eiaeeleana. k::ohu3.t;- . 

Plant small, l/z to 1 foot, slender, tending to 
produce but one stem, sterns glabrous below, pubescent above, 
beariag 4 to 8 flowera, each on long pedicels. Root- leaves 
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With shojrfc p3-c.ji(:ular hairs on both surfaees, partial peti- 
oles li'z to 1 indh Xon^, segments uistinctly Btalked* btem- 
leaves sesQlle, bract-like, oimple, linear. 

S lowers lllao-blue. Lepals about 1/e inch long, 
oblong, acute, lilac-blue. Petals l/s inch broad, exuieate, 
nearly as long as sepal, pale blue or ii?hite. spurs of sajae 
color as lamina, a iiltie shorter than the blade, not swol- 
len, otatuena equaling the lamina. follicleB 3/8 to l/lB 
inch long, narrovvinf: gradually to l/3 inch - long slender etyl«. 

Bange - twitsserland, fiedaont and Central Europe 
ever limestone, ieoeads to 6,000 feet. 

This speoiee is often confused with A, pyrenaloa. 
Eeferencee: 

Fr. tchultE - Arch, il* Fr. et All«n. 135 

Baker, J. G. - 1898. f. 19. 

4non. , - The Garden 13C. 1876. p. 384. 
Bynoa ym B ; 

A. viscosa - Reichb. J"l. Grerm. iixoura 748. 

A. thai iotti folia - bciiott and Eotechy in 
Vexh- Bot. i^ool. wien, 1055-130, 

A. pyrenaioa - Kouh. .yu. i'l, Ooi'ra. w:.. S. p. £4. 

A. confusa - Kuta Froep. ]bl. aergiumo. 99. 

A, Bauhini - >>ehoi;t la Vsrh. iot, 2.0 ol. 
Ver Wien ili - IE8 
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i'laat «i to 4 dm. Mgii, erect, glabrous, slender, 
JjoavsB iiioitly radicsal. .^tem* leaves ics, Biiii?ll ancL subses- 
sile. b'louoru x'ev,' ax »oli t.j.j-;'- , 3 ecu loag. iiopala aad pet- 
als yello«ish g-reeii, upuri.' lozif-er than aepale, red, atraigfat, 
inflated ttbove. Styles exsei tod. 

i,t.iago - Colorado ^ad ^ieiv iie^.ico* Ocours only on 
the hife-her moxua, l;.*;) as in deep v/oods. uettally oa the faces of 
uliffe. 7i>jj io ll.OvJU £set. 

yieaarabiee -a. cjinadeiiOiLS very clooOly. 

(ireeao - Pitt. 4 : - 14 » 1899 . 

Coulter aad Jelsoa. 1909. 

Vooloon and ;:- tiokiidle^ . 1916. p. 248. 

Rydborf:, 2* ^-. - i'lora. Ool. 
1 "^ . - A. flabfclla iia, L ieLi a/^d i^uoc • 

Plant as stout ae ... vuitrariu. but not so tall, 
steme glabroafi . below, ixueiy puu^^^ce^t above. Partial petl- 
olee of rjot-leaves 1 xo 1-1/ ii inciuib ion^ , leafletfi nearly 
sesi^ile, n.Iciisate lobes short, h^irxiily giauooiis above and 
muoh so below, texture as in k. vulgaris. Lo?/or stem- leaves 
biternate aa'.; petiolecl, i'j.o.;ers-' oi-'i,rh^j lilao or pale claret, 
purple, white. Sepals 1 inch long, oblong or ovate oblong, 
obtuBe. Petals half as long as sepals, often white in lllae 
fom, rounded at tip, 1/4 to 1/3 inch broad. Spurs shorter 
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than lamina, slender totvards end. btamens not exserted. 
Season - Suioater. 

Bange • Japan and Saohalln Isles* 
A well-marked species » characterized by large 

flabellate bracts. JJearest A. bibirioa, but with a mnch 

shorter spur. 

References ; 

Sieb and Zvloo* - Abh. Akad. Muenoh. lY ii. 1846 : 
183. 

Carrie re - Rev. Eortic. 1687, 546. fig. 116. 

Baker, J. G. - 1878. 

Davis, K. C. - In Bailey's Cyo. Hort. Vol. 1. 
13a. - A. flabellata var. nana alba. Hort. 

Also A. flabellata var. flore alba, flowers 
pure white; plant dwarfish. 
References 

Davie, E. C. - In Bailey's Cyo. Sort. 
14. - A. flavesoens, Satson . 

Plant of the same habit as A. canadensis* Stems 
slightly pubescent above, branching freely, 3 to 5 dm. foil* 
age like that of A. canadensis, smaller and more delicate 
than in A. formosa, leaflets coarsely toothed. Lower st@Da 
leaves petioled and bite mate. 

Flowers many, pendulous, lemon-yellow, sometimes 
tinged with scarlet. Sepals oblong or oval, spreading or 
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reflexed, longer thaa 11ml) of petal, yellow or sometimes 
Blightly tinted with red on the back, I/2 to 3/4 inch long. 
Petal-limb l/g to 1/e inch long, obovate-cuneate, truncate, 
pale yellow. Spurs s/S to I/2 inch, shorter than in A. cana- 
densis, yellow, slightly incurred, knobbed. l?ollicleB l/S 
to 3/4 inch long, pubeeoent. btyle 0/8 to l/£ inch. 

Range - bubal pine zone of Rooky mountains in Utah 
and Oregon, 6,000 to 7,000 feet. 
References ; 

S, Watson - Bot. King's fixp. 10. 1871. 

Coulter and iifelson - 1909. p. 191. 

Piper, C. V. - U. S. Nat. Herb. XI. 1906. p. 279. 

Henshaw, J. W. - 1906. p. S62. pi. 74. 

Brown, £>. - 1907. p. 106. 
IS* - A. formosa. fisoh . 

Plant of same habit as A. canadensis, more slender 
than A. vulgaris, sterns nearly or quite glabrous, not as 
leafy as in A. canadensis, foliage abundant and fern- like 
when well supplied with moisture, leaves trl*temately di- 
vided, broadly wedge-shaped, glaucous below and slightly 
so above, ultimate lobes stalked, btem-leaves petioled, 
lower biternate. 

Flowers longer and brighter than in A. canadensis, 
scarlet and drooping. Sepals g/4 inch, rarely 1 inch long, 
ovate- lanceolate, spreading or reflexed, bright red. Petals 
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half as long as sopals, yellow, nearly trtinoate. Spurs l/s 
to 3/4 inch long, nearly straight, knobbed, slender in low- 
er half, Boarlet. btamens exeerted much beyond lamina. 
Style as long as sepals, follioles glabrous. 1 inoh or less. 
Btyle half as long. 

Season - Late June and July. 

Bange - Sitka to California and ea&t to the Book- 
ies. Utah, ^ew Mexico. Damp woods. Prefers moist ground. 
Listed from Kampohatka by DeCandolle (Frodr. Vol. 1), but 
not accepted as a Siberian plant by other writers. 

Muoh like A. canadensis, bat with larger sepals 
which are fully twice as long as the petal-limb. 
References ; 

Flseh in D. C. Prodr. Vol. 1, p. 50. 

3?orrey and Gray - 1*1. S, Amer. Vol, 1, p. 30. 

Davis, K. 0. - In Bailey's Cyc. Hort. Vol. 1. 

VanHoutte - Flore dee Serres, Vol. 8 {185E-3) 
p. 1E& - t 796. Colored plate. 

S. mats. Bdt. 40. Parallel. 

loolton and btandley. 1916. p. £48. 

Erovm, b. 1907. pp. 106-7. Col. plate. 

Henshaw, J. W. - 1906. pp. 135-136. Plate. 

Synonyaa ; 

A. artioa - Loud* Hort. Brit. 610* 

A. oanadensis - fl. Bor. Amer* 1. £4* 




'^ 







Plate 8 - A. formosa var. hybrida, Hort. 
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A, exlmla - Tan Houtte, ex. FXaaoh. in PI. des 
ierree. Ser. E. 11. X85 - 7!l3» t 1X88. 

15a. - A» formosa var. naa& alba. Hort . 

floTsers pale, often nearly white; plant not ex- 
ceeding X foot, 
15b . - A. foraoea var. rubra pleno. Hort . 

fflowere as in A. formosa var. hybrlda, but with 
eeyeral whorls of petal- limbs. 
^^<^' - A. formoea var. hybrlda, Hort. 

flowers large with yellow petals and eoarlet sep- 
als, spurs spreading, long and slender. A supposed natural 
hybrid with A. ohrysantha. PXant about 3 dm. high, titem- 
Xeaves nearly sessile, glaucous below, flowers 6.7 cm. broad 
X 5^5 om« long, bpurs 3 cm. long, scarlet, straight, slight- 
ly knobbed. Lasiina 1 om. long, bright yellow. Sepals £.9 
cm. X 1.1 cm., scarlet to Brseil red. i:>tamene exeerted by 
1.3 cm. styles by 1.4 cm. 
16. - A, fragrans. Benth. 

Plant l-x/s to £ feet; fXowers few; stems more 
sXender than in A. vulgaris, finely pubescent above. Leaves 
T?rith partial petioles 1 to £ inch long, with 3 distinctly 
stalked divisions, as thin as in A. alplna, slightly glaa- 
cous below. Stem-leaves biternate, lower petioXed. 

flowers white or pale claret-purple, very fragrant. 
Sepals 1-1/4 to l-l/£ inch long, half as broad, ovate, sub- 
acute, not reflexing. Petal-limbs 3/4 Inch broad, very cune- 
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ate and rounded. Spur slender, slightly ovtrved, barely knob- 
bed, short, Stameae not exeerted. styles exeerted by l/s 
inoh. folllcl©0 pubescent, 2/4 to 1 Inch long. 

Range •» "Set&pesrate region of western Himalayas, 
Kasbialr and Kietfcar, 8,000 to 10,000 feet. Intxoduced into 
Englend about 1840 by the Royal Eorti cultural Society. 
Heferenoes ; 

Benth, in Maund Bot. Vol. lY. *. 161. 

Baker, J. S. - 1878. p. EOS. 
17. - A. plandulosa. gjeoh * 

Plant 1 to 1-1/2 feet high* btems glandular pub- 
besoent above. Partial petiolee of root-leavee 1 to 2 iachSiS 
long with "b distinctly stalked divisions, ultiaiate segments 
narrower and deeper than in A. voigarie, slightly glaucous 
below. Stem- leaves few ^si^ braot-like. Flowers large and 
nodding. Sepals l-l/£ Inches long, ovate, uaguiculate, a- 
oute, fully half as broad as loi^, bright lilao-blue. Pet- 
als less than half as long as sepals, cuneate, rounded at 
top, as broad as long, lilao-blue, tipped with creamy white. 
Spurs 1/4 to l/ZJ inch long, stout, incurved, iitameas not 
exeerted beyond lamina. Styles falcate, divergent, fol- 
licles 1 inch long, densely plloe©. 

Beason - Early in summer. 

Eance - Altai mountains and other districts of 
Central Siberia along edges of mountain streams. 
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Allied to A. alpina, bat taller, with larger flow- 
ers atid shorter spurs. Very handeome. A. Whitfflann^.Eort* is 
Bomewhat like this species. 

A. glanduloBa Ib excellent for rock gardene. The 
plante often die after the first year and shoald therefore 
be treated ae biennials. 'Shey do beet in a rioh, mellow eoil 
which is cool and moist* English horticulttirists hare found 
it very difficult to raise thie plant with auiy sucoess. It 
does rery well in Highlands of ;;'Ootland, however, 
KeferenoeB ; 

?iBOh - Hort. Gorenk. «d. II* 161S :48 

DeCandoUe - Prodr. Vol. 1. p. 50. 

DaviB, £. C. - In Bailey* s Cyo. Hort. Vol. 1. 

Douglas, S. - The harden 16 : £64 (1879) 

Dod, C, Wolley - the Garden 3,7 : 76 (1080) 

Robinson, «. - 1870. p. 147. 

Baker, 3, 6. - 1876 : 803, 

Anon. - The Garden 9^ t S84. 
17a. - A» glanduloea var. Junounda . 

Flowers smaller than in %pe, with white petal- 
limb& which are more truncate than in the type. 
Reference : 

Baker - 1878. p. ZQZ, 

Davia - In Bailey's Cye. Hort. 
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18. - h» g Xauca. I)lndl . 

Plant 1 to l-i/£ feet fclg-h, glaucous, ^iabrome be- 
low and finely pubescent above. Pertial petioles of root- 
leaves 1-1-1/2 infche» iong' with distinctly etalkeS segments, 
broad, shall<5w lobes, thin texture, both enrfaees glaucous 
and glabrous. Lower stem-l«5aves biternate. 

flowera i'rapr^iit. white tinted with claret. aepalB 
1 inch long, not refleTing, ovate, sub-obtuse, Xlz laeh broad. 
Petal- lljab cuneate-tninoate, 3/8 to 3/4 inch long uiid aear- 
Ijr as broad, opur l/4 to l/s inch ion?, straight or near3Ly 
straight or very fslirhtly curved, otamene as long as the lam- 
ina, yollloles pubeaoent; styles reoiirved, nearly as long as 
follioles. 

Bang© - "l^emrierste region of weotera HiBalayas. 
Introduced Into orjltivati on by the I'aBt India Company in 
1846. 
Heferenoea t 

Llndl - In Bot. Reg. 1846. tab. 46. 

Baker - 1876 - ^ 76. 

19. - ^,, } myl QdyenRlB_^^^_ Kort . 

•\i ,, ■> She Garden XIII, 1878, p. 537, believes it 
itentleal with A. oaemlea var. h^'t^rlde aQ(? of ths aame par- 
entage, A. oaerulea x A. chrysantha. 

The plants of this variety which were examined by 
the writer proved to be a badly mixed lot with no distinct 
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type prevsillnp'. 

^^^* " 4»Jfe^^yjtQAgeaBl3 var. Aellcatlaelgia^ _ Hor t» 

"A new hybrid, bearinf? .larjro, lonp-spnrred flowers, 
the Spurs belof a tender aatln-rose, passing iisperceptibX3r 
to a deiioat© lieht yello>' at the orown-** 

Dreer - eataloga© .191&, 

20. - A. heXena. Hort . 

"A etrofif robtjst grower, 16 to £0 inches high, 
with nuraerotiB very larpe blue floisers aad wide, expand- 
ed pure white corolla, tir^ilar to csemlea, but with 
shorter spure." 

DreiiT - oatniofue 1916. 
Flowers 2.4! om. i?ide 3e S.4 em. long, stout* 
Sepals 2.20 X .85 cm., dark pmne purple. Petals 1.25 
om., whitish, inpura 1.16 ora. long, mulberry pv.rplo, eurT- 
ed, eoaroely if any knobbed. 

21. - /. Jpneeii, Parrg. 

Plant about S Inches high; stems ©iautely soft 
pubescent. Boot-leavee tufted; partial petioles yery abort, 
if any, bltemately divided, lealiots very crowded. Sepals 
oblong, blue, fetale half ae long as sepals, blue. Spurs 
Shorter than sepal© , nearly straight, gradually tapering. 
Styles exeerted beyond petal-limb, i'ollicles turgid, smooth, 
nearly 1 inch long. 
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7.d.ip;e - Phlox ffioimtain, i.yoininf , and la Montana. 

A trerj' dw&rf plant. Dedieatisd to Oaptain "«». A. 
Jcnee, U» £.. r.oi-fjaeey, who Tv'as: coEcmander of the expedition 
ca vthich thie species was collected- An alpine plant fotmd 
on til© high peaks of the cer:tral P.ocky mountains. 
B^ferenoee: 

Parry, r,. c. - Amer. Nat. 8 j SXl - 1674. 

3>avi6 , ii. C. - la Bailey'p Cyo. Hort, Vol. 1. 

Si/dherc, p. .. - ?ol. Ill - 1896 « p. 482. 

C'ni.ite-£' and .",'FlPon - 1909. -o, 192, 

Plant s'hort, 1 foot or less, slender, ateme 
short:* slightly viycoae, puosscent. Partial petioles of 
root-leaves I to 1-2/'? laches, 2 segaents 1 iaob long, lobe0 
deeper than in a, einseleaaa, both sides of Is^aves finely 
pubeeeeat. tteij- leaves eeeeile, caere bracts, aepala 1/e 
to o/s iaoh lonf , oblcrj^, acute. Petal- limbs as long ae 
sepaly, rouaae>5 at top. 3purB nhorter than petal-liffib, de- 
cidedly incurved, lmniib«?''i. i'hole flower blue-lilao. tlta- 
mene aot exp'^rted beyoad jetal liKb. FcHicles 1/e inch 
lone , densely pubeseet.t; 

Eange - Hilly tracts in the eoutheastof france. 
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Refereaoee : 

Baker, 1678 - p. i9 - ^^a L. viscosa. 

Qonan. - Fl. Jiouip. p. 267, Sab. IP. fij:. 1. 

DeUanrlolle - Prodr- Vol. 1, p. hO. 

A. visooER, Gonaui. 
23. - A. laoti flora. Kar .^ad Sir. 

riaiit Biiail;_;r to a. valgarls in habit. Stoaas 
finely pubessoent above, l-i/2 feofi Mgh. fcegaents of 
rooG-leiveii i^hort-atalkrl, thin, 1 Inch lon^?, glabrau© 
on both surfacer. ■oltinate sejrrroatr rc^nd obloag. Steia- 
leaves petioloS, compound. J'lov;ers aearljr white or tinged 
with blue. SepalR 5/8 to 3/4 inch long, oblong lanceolate* 
Petal llmbe half a^ loag as espals. ileure l/3 inch long, 
slender, aa&rly atrajjht. ttaaens not esserted beyond pet- 
al- liaib. 

Reason - June . 

Ba.Qg© - Ifatire of the Altai notirttainp of South 
Central Slbeeia. 

r\ litt.ir^ Vnovn pr-c'elp?, rhich closely approaelies 
A. piablflora of ';he Zisial;.yj.f;« 
■,'lofu ranees ; 

£ar. and Kir « Bui. Soo« Jfst. (Moscow) 

Baker, J. G* - Gard. Chren* 1878. 

walp. Rep. Yol. 1. p. 50 
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BiVJS, H. t:, - Bailey's Cyo, Hort. Vol. 1. 

Maxjiz-btesuas-i, frciB a rath?r l^.rge semi -fleshy 
root, 3.-R dpa. hif^h; .'terue ajri petioles mora or less da- 
cujffitiejit ai'C diffure; leavec biternate*, the laaflete laa^e , 
vnth oreaafce lobce, sllr>^tly ^-<v1rie8cent bslow; iafloreeceae® 
and fmits ptifceecent; flowere 10-15 aini. long; sepalB gr©«a- 
iBh-white, Irjiccolatf-, -nth emarfinate apex; lasilma of the 
petals ereaffi Cvolor, clliptioal, ottaee, lon^cer than the slen- 
der hoo&fed ki'iobbed zryv.rB, 

Hauge - Kh'MleA elilTfB in th'.> Lsrami« raaage, 
Wyoming. 

A. Seleon - TiT-t Tiep. i?l. Wyo. TB, 1896. 

Cc-.ater a;-i5. rjelpr>n. (1909) r. 191 - 19E. 
25. - A . lept ocera8_ ^ _ F^ fojl. g'?'^...R^g* 

Plait of the PtatTirft of A. eanadensls* Bttwaa 
aboat 1 foot li5.ph, glabrotMS , ^ep-nfMite of root- leaves with 
aotper, nnYToT^f^r teeth tb&n in A. Tnlearls, thin, plabroTis, 
bifcernatelr t^Iviiiea. Lr-.-'er ■.■■stf^m-leaTfja petioiet, 'bltErnate, 
&epalB 3/4 inch Innr, half an broad, oblone:, eubaeute, bright 
lii.iC-b.i'fiQ. Petal-linb3 hyilf as Icnf ae sepali » rounded at 
tip, yellow at tip, :ipiirs half aa long as lamina, slender, 
slightly curTet, Stamens exserte^ beytjnd the petal-limb a 
little. Folllelee slender, glabrous, nearly I inch long; 
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style 1/4 Inoh long. 

£>eafloii - ^uiamer* 

Hange > Eastern Siberia. 

A little Tmowa. epeoiee. Beeemblea A. oanadensiB 
a little in the cutting of the learee and the le@0 inomrved 
petal-spur. Cultivated at the Botaniaai Gardens of Birming- 
ham* £.ngland in 1838. 
Refe reneea : 

l*isoh. and Mey. - Ind. £iem. Hort* fetrop* lY. 

iedeb. - Fl. ^.os, 7ol. 1. p. 67. 

Mannd. in Bot. Gard. t 70S. Small eol. pi. 

laker - Gard. Chron. 1378. p. 76. 

Davis, K. C. In Bailey's Cyc. Hort. ?oi. 1. 
SynoiiyiB8 : 

A. hraehycei^e - HJurea • fl. Baic. Yol. 1. p. 68. 
26. - A» lon^iasima. Gray . 

a tern Somewhat puheeeent «ith elllEy hairs, 3 feet 
high, tegmenta of leaves deeply lobed, narrow, glaueous he- 
low, flowers "lake white and straw yellow*' (Sreg^). sepals 
laaoeolate, 1 to I-1/4 iaehes long. Petal- limbs s/4 inoh 
long, epatulate. Spurs hanging, slender, 4 inches or more 

long, spur opening very narrow, btamens not exserted. 

Season - Late July to October 1st. 

Bange - Caraeol mountains, sotth of Mon<&loTa, Coa- 
huila. Ravines of southwestern fex&s into Mexico. 
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AXli«a to A. oaerulea and A. ohxysantha, l»ut 
dlBtingulehed Iby o&rrovet petals and ooaetrloted Bouth 
of long sptur. 
Refereneea ; 

Gray, A. <• Sx. b, Wats, in Proc« Amer. Acad* 
XVII - 1881-8E. p. 317. 

Coulter, S. M. - !!♦ i>. Hat, Herb, Cont. Vol. II » 
p. 9. 

Davie, IT, c. - Baiiey'e Cyc. Eort. Vol. 1, 
27. - A. madr ansie, Boee. 

BteBis about feet higk, much branched above and 
pubescent g'labrate below. Basal leaves long-pet io led, trl- 
ternat©; leaflets usually on sleader petioles, eometiEses 
seeslle, cuneate at base, irregularly out or lobed, pale 
green above, paler below, pubesoeat. i'lowers nodding. Sep- 
als broadly ovate, acuminate, 16 to 16 mm. long, pnberalent. 
Petals with a greenish rounded limb, lipmr 4 om, long» very 
rsxLGh contraoted below middle, pale red in ooler. Follioles 
5, strongly nerved. 

Collected on the blerra Madre west of Balance In 
September, 1897, 

Plant taller than A. Skinnerl, with broader eepals, 
paler flowers, eund pubeeoent. Hoae believes A. Skinnerl to 
be a Guatamilan speolee and thinks that most of the Mexican 
fozo^ belong to A. madrensis. 
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Refersaoes i 

B080, J. !• - U. S. J&t. Bert). Cont. 1909. p. S6e. 
28« - A» alorsmtha. Eastwood . 

Lover part of etera and leaTos unloiowii; upper part 
yiXIous With white hairs, viscid. PetioXee dilated at base, 
stipule*like aiar^£UB, which are very vieoid and villous. 
Upper leaves almoet eeegile; leaflets ctmeate, 2-oleft or 
irregularly divided wit^ rounded ohtase or aoute lobes, under 
side more viscid ani hairy thsua upper. Flower about 8 em* 
across, cream-white. Sepals 10 mm. lozsg, 4 mi. broad, ovate, 
acute, somewhat hairy aad viscid on back. t;purs straight or 
curved, var^iiit in length. Petal-limb truncate. 7 wm, long 
by 5 Bim. broad. utamen» wad. stj^les exserted beyond petal- 
liasbs. Ifollioles about IS mm. long; styles about ssaae leng'&; 
viscid and villous. 

Eange - Abundant in canons of BanJuan Eiver in 
southeastern Utah, "under shady cliffs where rocfes and soil 
are aloiost always moist from oozing of alkali waters." ii^iial- 
lar in growth and habit to A. eoaloarata. 

Described from a fragment of a plant. 
Beferences ! 

Eastwood, Mies Alice - Two species of Aquilegia 
from the upper sonoran zone of Colorade and titah. Oal. Acad. 
Sol. Proo. End Ser. Vol. IV - 1893-94. pp. 659-668. Pis. XVIII- 
XX2L. 
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29- - A> Boorogoftlaoa. iaX;i . 

fltmt eiftnder, about X§ laehes high, stems fine* 
ly pubeeeent. Segoenta of root* leaves few, gXaueous, vith 
short glaadtoXar hairs, ultiffiate lobes about as broad aad 
shallow as in A, rulgaris. Lower stem-leaYes petloled and 
bite mate. 

Flowers white with a Xllao tint. Sepals 3/4 Ineh 
long, half as broad, reflexlng, oblong or laneeolate. Petal- 
limbs cuneate, nearly as long as sepal, l/S Inoh broad. Spur 
slender, eoaroely ]knobbed, ereet, rigid* stamens not ezsert* 
ed beyond petal-limb, follloles pubescent, oontlguoue, 5/8 
to 3/4 inoh long, i^tjrles 3/8 Inah long. 

Bangs - Temperate region of Veetern Himalayas, at 
an elevation of 10,000 to 14,000 feet. Introdueed into Eag* 
lish gardens In 1852. Beeently found at Eanaora, Slbet, and 
henee sometimes called A. kanaorlensis. 
References t 

Wall ' Cat. 5. 47 IS 

Jaoquem *• ex. Camb. in Jao^uem Voy. Bot. 7. t 6. 
as A« KanaorienslB. 

Anon. • fhe (i^arden, IX, p. 386. 
Synonyms t 

A* InuuiorlensiB. 
30. - k* ereoi^hila. Rydb . 

PXant resembling A. ehxysantha. A* oaerulea, and 
A. flareseens; 8 to 4 dm. high. Flowers few, 3 to 4 «m. long. 
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Sepals oblong laaoeolate, aout^.palo bluo^ longer %hm th» 
OTal, ob'^ee, oohroleueotis lirab of the petals. Spars straight, 
widening regnlarly at the throat* oohroleucous or blialsh, abont 
ti/Tice as long && the limb. Middle elevations of northwestern 
Wyoming to Idaho sind Montana . 
Referenoefl t 

Bydberg, P. a. - Tor. Bot. Club Bnl. ^ : 146. 190E* 

Coulter and ITeleon, 1909, p. 191* 
31. - A. 02;yeepala. grant and Mey . 

Flant Z-X/z feet high, ellghtly pubescent above* 
Root-leaTOB long petloled, seoondasQ^ dlrlelone sessile. 3ep* 
pals blue, ovate -lanceolate, maeh eaceeeding in length the pet* 
al-llmbs. Petal-limbs l/z inch long, white, round truncate. 
Stamens not exeerted beyond petal-liuibe. Spurs knobbed, bent 
inward, fshorter than petal-limb, follicles pabeseent. Aooord- 
ing to F. H. EorBford« it is one of the first to bloom and the 
flowers are all fertilised before other speeies come into flow* 
er. 

Range- Siberia. 
Refereneesf 

Xraut and Mey. In l&lddend, Belse (1*1. Oehot. 10) 

Davis, K. C. - In Bailey*a Cyo. lort. Vol. I. 
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32. - A. parvl flora. I.ea<b . 

Plant rarely over 1 foot Mgb, Blender. liegBseats 
of root- leaves seBsile, l/s to 1 ia&h loaag, glaueous* firm, 
^tem- leaves sm&ll an& bract* like, with, liaear divlaions. flov- 
ere the smalleet in the geuue, light blue or light claret or 
white. Sepals l/4 to 3/8 inoh long, ovate or oblong. Fetal« 
llfflbe half ae loa^,3iS se:^l8, obtaee, eueullate. ^ptire l/@ 
inoh long, stout, curved. Ii'ollicles 1 inch long at the most. 
£tyle 3 ineh^E. 

F.ang^e - Eastern Siberia. 
References : 

Ledeb tn Me in. Acad« Petersb. 7. 1614. 644. 

DeCandolle, Prodr. Yol. 1, p. &1. 

Baker, S» Q* - 1678. p. £Q. 

Author unknown - fl* Boee, Tol. 1. p. 57. 

33. - -^ A, pubescent. Ceville . 

Stem 8 to 5 ^, high, glabrous belov, sparingly 
elaBmy haired near inflorescence. Root«>leavee on slender 
glabrous petioles, 10 lio SO «sa. long, siaply tornate; leaf* 
lets 3»parted to S*divided, divisions sessile, ouneate, ob- 
ovate, minutely but densely pubescent beneath, lees go above* 
Stem-leaves single or none, passing from those similar to 
radical leaves to linear bracts. Flower eanazy yellow, sep- 
als linear oblong, bluntly acute, 20 to St mm. long. Fetal- 
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Xlfflb 6 to 10 mm. long. Spar about £6 to SO mm* lozig. fruit 
sot so«n* 

Colldotedl on tfee Death Valley BxpeSition, X69l» at 
an altitude of 3,000 meters in tlie Sierra Hevadas. 

Heferenoee t 

Coville. F. V. - 1893, Vol. 4. pp. fifi-e?. 

Hall and Hall, 19I£, p. 98. 
34. - A. pnbiflora. Wall . 

Here elender than k. Tnlgaris, 1 to £ feet higii, 
etems finely pabeseent. P.oot-leaves with broad, ehalXow 
lobes, glameons above, thinner than A. vaJ^arls. c>tem- leaves 
large petioled, lower bitemate. flowers pale blue or pale 
claret* Sepale l/3 to 3/4 inch long, oblong or oblong lanoe- 
oXate, acute, finely pubescent, n-t reflexed. fetal-lioibs 
3/8 to l/s inch long, oborate, rounded, l/s ineh broad. 
Spnre l/4 inoh longr, much ^ncr rod. ctaaene not exserted 
beyond lamina. Follieles l/s to s/e ineh long, narrowing 
suddenly into a etyle of nearly the sams lei^th. 

Range - Wise. Through temperate western half of 
Eimalayae to 10,600 feet. 
Referene egj 

Wall - Cat. n. 4?14. 
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35. - A. T?yreA&Ao&» l>« _C « 

BXaat dwarf, a few inoiasB high, never over 1 foot, 
finely pnbeeeent etema* Partlial petiolee of root-leerefs 1/E 
to 1 inch long, Tdth S nearly Beceile eegments, e lightly glsm- 
cotJs belor» broad, round, coarse lobes, both surfaeee glab- 
rouct St©ia*X0av©s small, slightly oampound. Flowere bright 
lilac blue, fcepalfe J in..] long, l/£ to s/* Inohee brqai, o- 
vate. Fet&lEs half a& long as eep&ls, oboTate, otmeate, roi2Q&» 
ed At top. Epuifc c/c to s/4 Inch lonjE;, nearly straight, eleii- 
der, ssoarccly kaobbei?. Stffla«nr not protruding. Style about 
h'lf as long as folliole, 

Rsiage - Confined to the Pyrenees, where It is abund* 
ant • 

Much like A. alplna, but with longer and more &len<* 
der spurs, saaaller petals, more dwarf and more glauooua plant* 
Uot often fotrna In cultivation, but good in rock gsurdeae* 
Bef erenoeg : 

DeCandolle - PI. Fr. 17. fl2. 
" " ?rodr. Vol, 1. p. 60. 

Anoa. - The Garden - IX. 1876. p. 384. 

Anon. - 0?he Garden •» X. 1372. p. 674. 
gynonyatg t 

A« Tieoosa • t^uffr. ex. Helehb. 749. 

A. oyelephylla - Jeaub. and Iiimb. in Bml. See. 
So. fhys. et iTat. XiOnlouse Hi, &S&. 

A. alplaa - Lara. Bneye* i. l£o* 
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36. - A. attaclmontaaa. Bydla . 

PXaat IE to IS em. Mgh, glabrous, defis«]^ tuft«&. 
Stese smoot&» aoareely •xoeedlng the laayes* Hoot-leafea small, 
Alternate* Oagmenta 8-X6 asm. long. Stem-XeaTes petloled aod 
tiitoraate. WXemere Bm&ll, IB to 16 vm* long. Sapale htw» or 
greenlBli, aoute or obtixee. Petals shorter thai aepala and long- 
er than epnre, yellewleh. ^pnre blue* Stamens not protruding, 
ovary smooth* follioles 1.6 to £ em* 

Hange * High peaks In oentral Bookies. Colorado 
10,000 to 12,000 feet. 

frequently mistaken for A. hrevistyla. 
Befereneesi 

Bydberg - In Sray. Syn* Fl. 1. 43, 189@. 
" Flora Col. 

18«« - Tol. Ill s 4e&. 

Coulter and Ifelson > 1909. p, 19S. 

Jones, £oe IT • 268. 1893. 

Porter and Coulter, Fl. Ool. ^ i 1674. 

Synonyme t 

A. Tulgaris rar. brevlslgrla - ©ray. Amer. Joum. 
Sci, Ser. 2, ^ t 410. 

37. - Ji^. Biblrica. Iiapi . 

Plant l-l/g to 2 feet high, glabrous. Partial peti- 
oles of root-*leav«a 1 to E inehee long, 3 sessile segments, 
ultimate lobes shallow or broadly rounded, glaucous below and 
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Bllghtly BO aboTO, of the textar® o£ ^, Tulgarls* Itower atmr 
XeavttB p«tiole& and bitemate. flower bright lllae blue or 
pale olarei. i^epale 1 to l-l/4 inchea lOJOg, oblong or ovate- 
oblongs broader than in A* -mlgarie and more oblaise. Petal- 
llrabs half as long as sepale, roimded at tip, nearly as broad 
as Spur, often white. Spar 1/2 to 8/^ ^c^ long, moderately 
etout, much inotxrred, even coiled, stamens not protradlng* 
Yolliolee 1 inoh long, glabrous; styles X/S inch. 

B&nge - Baetem half of ^Siberia; Altai mountains 
and hills of Daynria. 

Yavy sach like A. Tulgaris. Piffers in the broader 
and more obtuse sepals, elifhtly longer spur and glabrous fol- 
lioles. 
Referenoee i 

Lam* Enoye* 1, p. l&O. 

BeCaudolle, Prodr. 1 t £0. 

Led. ?1* Boss, Vol. I : 66. 

Sweet, Brit. &1. (lard. - Ser. ii > t 90. 

Baker, J. &• -* Qard. Chron. Snd Ser. Ig : p. 111. 

Davis, K. C. - Bailey* 8 Oyo. fiort. Tol. 1. 
Synonyms ; 

A. bieeler - l^irh. Fl. &eleot. Ho. lie. 

A. speeiosa • B. C. Syst. Tol. 1. p. Z&&, 

A. gamierlana - £»weet. Brit. 1*1. &ard. Ser. ii 
t 103. 

A. speotabilis - lemaire, in 111. Hort, t 403. 



70 

37a. - A. 8il>irioa Tar, epgotabiljs. Baker . 

A large, bright lilao flowered variety . Petal-Ximbe 
ttpped with yellow. 

A. speetabills, Iiaiaaire. 
3'7^« - A. Blbirloa Tar, flora pleao. Hort . 

flowers r%vj nuob doublecl by a mnltlplioati on of 
both limbs and spurs. 

The A. bloolor of horticulture. 
38. - A. Skinner! . Hook . 

Plant of the same habit as A. Ganadensie, 1 to £ 
feet high, glabrous. Boot-leaves long-petioled, glanoous be- 
low, ultinate lobes broadly rounded, deeper than in A. yulgaxia. 
Flowers many, nodding, sepals s/4 to I inch long, green, keel- 
ed, lanoeolate, acute, aseending. Fetal- limbs half as long 
as sepals, trunoate, greenish orange, gpure over I inch long, 
bright red, slender in lower half, tapering rapidly, slightly 
inourred. stamens exeerted far beyond limb of petal, fol- 
lieles, at least when young, with broad membranous curled wings. 

Season - July to September. 

Hange - Mountains of Guatemala. 

Introdueed by Skinner in 1840. A die tine t speeles} 
very pretty. Does well in sunny border and in light soil, 
Beferenoes t 

Hook, in Bot« Mag, t 0919. 
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Baker, J. G. - Gard. Chron. 1678. p. 111. 
DaTlB. K. C, -In Bai ley's Cyo. Hort, Vol. I. 
Potiglae, S. - The Garten - 1870« p. 864. 
Aaoa. • the Garden, IX. p. se@. 
38a. - A. Sfclnneri. Yar. fXore Dleno. Hort . 
flowers iouble, very fine. 
Z>aTie, K, C. • In fiai ley's Cye. 

39. - ^. staartl, Hort . 

A recorded hybrid of A. glandulosa aad A. Tulgarla 
7eur. oXympioa. Flowers Tozy large and heantifal* It maoh 
reeembles the latter parent in form of petals and sepaXa, and 
the fornter in shape of spurs and oolor. 

Introdueed 1691. 

beaeon « Kay and June. 
Re ;Cer enoe t 

Davia, K. c, * In Bailey's Cye. 

40. - A.»^ t,runoata,,ffieo^ and Mey . 

Plant 1 to 3 feet high, glabrous . etei&s finely pulftes- 
eent above. leaves bitemately divided. Sepals refftexeA, 
orange, blunt pointed. Petals truncated, very little develepet, 
yellow at margin, shading to deep orange. Spurs long, more 
attenuated than in A. bkinnerl, searoely longer than sepals, 
bright orange, flower nodding. 

Hange •* C&iifomia. 
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IDoee veil la &jftoi!^t» dnep, sandjr learn* Old plants 

quit« apt to dlo after 1»l08s<W}lag« 

Bejferenees: 

flBeh aad Meyer * lad, Bern, EoVt. Fetrop. 184S. p« 8« 
CoTllle. ?♦ V. - U. ii. lat. Uev%, Coat, IV. 1893. Bt , 

A. fomoea Tar* txtmoata - Baker. 1878. p. 111. 

A. Salifomiea, Bartweg • Qard. Chroxi. 1864. 
p. 636. Woodout. 

A. eximea,, Plaiicli, in fflore dee Serres, 1867, 
tal}. 1168. 

It seesiB likely that A. oalifoxniaa, &ra^, belongs 
ttere. 
41. - A. ▼irldlilora. Pallae , 

Plant more Blender than in A. Tulgarie. Stems 1 to 
l«l/s feet high, finely pubeseent throughout. Hoot-^leaTes 
thinner than in A. Tulgarle* slightly glauoone helow» ulti- 
mate lohee narrow and deep. Etem*leavea large petioled» hl- 
temate. Sepale S/e to l/8 inoh long* eh long, nearly aa hroad 
as long, bpure l/2 to &/& inoh long, straight, s lender » green- 
ish. Stamens exeerted heyond lamina, follioles l/a to S/4 
meh long, paheacent. B^lea ae long as folllolea, 

Hange - B&etem Siberia. 

!Dhe type rune hy gradual traneitione into the hett»r 
^own A« Tiridi flora rar. atropurpurea. Conmonly oalled the 
"green ooluabine." 
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Rgfereaoee i 

Pallae - la Act, Petrop. - 17'r©, p. 260, tab« 2. 

L«a. - Fl. HosB. Tol, 1. p. 07. 

DeQaadolle , Prodr. 7ol. 1, p. SI* 

Baker, J. G. - Sard* Cliroii* 1878. p. 111. 

Anon. - ^he &ax*dta - IX. 1876. p. 384. 
41a. - A. viridiflora yar. atropurparga , Wllld. 
Differs from the type in ba7lng the petals a deep ehocolate 
ooler. 

Davis. K. C. - Bailey's Cyc. Hort, VeX. 1. 

Anon. - 'Zh» harden, XX ^ p. 31£. 
Synoayas t 

A. atroparpurea. 
42. - A«,^vuJLgari8 ^ . ^ h ^, 

fl&at l-l/£ to 2 feet high, eteiBS finely paheseent 
throughout* leaves bi-ez trltel^te, nltiosite lohes shallow 
8ud rotmdieh, leaf eegmente hroad, glauoouB heloRN' and slightly 
so above, texture firm. Lower stem- leaves petloled and bl- 
ternate. Flowers maiay* drooping, bright lilao, blue or purple* 
Sepals 1 inoh long, half as broad, ovate, unguieulate, acute* 
l^etal-limbs e/s to 3/4 Ineh long, half ae broad, rounded at 
apex* Spurs 3/4 inoh long, much Inoarred, distinctly knobbed, 
stamens not protruding, follioles X inch long, densely pube0* 
eent. ^tyXe half as long* 

Reason «• Summer. 
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Eange - Throughout nearly all Europe aad Into Siteiria* 
Slie only Byitish species now naturalisod in parts of Amerloa. 
Shtt. tjrpe 0|[«0ie8 of the genua. She most oeamonljr grown epe- 

Ol90. 

References ; 

Iiinaaeue - Sp, si, ?ol. 1. 176S. 7&E. 

DeCandollc» Prodr. ?ol» 1. 9* Bl- 

Baker, ;r. G. - Sard, Chroa* 1878. p. 76. 

BaTis, K. C. - lailejr's Cye. Hort, Tol. 1. 

J3ril«ou feuid ..Lix'ov.ii - iig. i$69* 

Sentham, Geo. - 186&. pp. 21-22. 

li^ngl. Bot. tab. 2t4. 4 ed. tab. 46. 

Beich. lo. fl. Germ. tah. 4279. 

Fl* Pan. t £96. 

Anon. - 7he 6ard«a, IX, 187@* p. 384. 
Sraoayas 2 

A. Btellata, Hort. 

A. atrata, Koch. 
42a. - A<> Talgaria var» flore pleno. Eort,» Plate . 

flowerc MKioh double&» ranging from Fo.Te white to 
deep blue. Eere belong ma^ hortieultoral Tarletiea with 
personal names. 

DaTis • 3ailey'e Cyo. (See plates 7 and 9). 
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42b. - A. v ervaeae ana. Hort > 

Leaves wi th Jir»Xlow-vari«t^te4 iixioe. Also Tar. atr©« 
'7iolacea, Hort« 

Davis, 

42c . - A^.,. ^ v algaria^ yar.^. nl vea,„ Banj ft ^ . 

Muasted'a white columbine. Often 2-3 fatt high. 
:i great profaBloa of pure whit© flowere for several weeks 
in early spring. (See plate IE). 

DaviB,. 
42ii. - A. yalpajtia var. olympica. Baker . 

A fine variety vlth several large flowers. Sepals 
light lilao or bright purple, 1 Ineh or more in lei^th. Pet- 
al- limhs ^vhite« 
SynpnyKts: 

A. olymplea, Boise. 

A. whitmaaiaiiat Hort. 

a.* blaada, Xem. 
42e. - A. vnliraris var. hyhrtda. Sims . 

Muoh like the preoediag, but with stontish, lilao- 
purple tfpurs as long as the sepals, only eliphtly iaeurveA. 
Prohably a l^brid of a. vulgaris and A. canadensis. 

So these rarietles there should probably be added 
A. vulgaris var. stellata. Hort., t© inolude the sparlesa 
forms of A. vulgaris. Ihese spurless types are aulte dls- 
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tinet said tJjey ar© surely deeerving of a place as a. horti- 
aultural variety. ( tee plates 10 aad 11 •) 





I ■ 



:) /"^ 



\^ 



Plate 9 - A. vulgaris var . t'lore pleno, Hort. 




Plate 10 - A. ^Ailraris var. stellata, Hort. 




Plate 11 - bhoTiing partly spurred and spurless flowers from 
the same plant of A. vu-lparis, L, 




Plate 1£ - Plant of n. vulgaris var . nivea, Baumg. 



SiSTtlBOIIOg 
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Distribution of Columbljaiee 

The columblnee of tli© world are fotmd only in the 
northern hemisphere. At least no b pedes have he en report- 
ed from the soutLi rn coiiatrios . fhere are five distinct geo- 
graphic ranges for the ooliixubine , each with a flora of its 
own. In no case is there any overlapping of epecies belong- 
ing to the different ijonos; that iti, the species of one dle- 
trlet are Indigenoue only to it, { i>&e map 1.) 

The distrloto in which Aquilegiae grow may b© desig- 
nated as followa: (1) the North America district, (a) the 
Central Europe district, (5) the India district, (4) the Si- 
berla-^apan dictrlot, and (5) tlie Himalaya Mountain o district. 

t?he lorth ^luaerlca district extends at the east from 
near Hudson Bay to western Florida. At the south It runs In- 
to the Ozarks and down into Mexloo, with one species In Guata- 
mala. 2he western forme are found larr©ly in the mountains 
and hills. In general they follow the i^ocky Mountains and the 
Cascades and sierra Jovadas, running up into Canada as far as 
Bear Lalce and to :^ltka, Alaska. The imerioan columbines are 
largely of the straight-spurred type and the members of the 
red-yellow-preen group predominate. She dlstributioa of the 

more important American eoeoles are sho?m In maps S-8. It 
mast be understood that the ranges blocked out on the maps 
are only approximately correct. 
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2be Central iaropeaa district extends from northern 
Ruasia, aalddle Norway and midil® bcotlsad into Ital^ and 
northern Greece. In it are fo^md members of the blue-white 
group, almost entirely, and speoies with curved epurs. (See 
mapa 9-lg;. 

The Aquilegias of India are restricted to the moun- 
talne of the northern part. They are evidently related to 
the speciea of the Himalayas. 

The tilboria-Japan columbines are found in Japan 
and in the aountalns of centrfil ind south-central Siberia, 
chiefly the Altai i'louatainr! , Theao forms are olocely re- 
lated to the IJuropeaa speoies, but their range is quite dis- 
tinot and there is no overlapping of ranges. (See maps 13*1§), 

The Himalayan speoies arc found in the temperate 
regions of the Himalaya lfcountainc» at altitv-des of 8,000 to 
10,000 feet, (^©e inape lS-15). 
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£ pll aad Expogp.re 

It le generally held by those who h&ve imd experi- 
ence growing- ooliunbinep that the plants do best in a medixim 
light 0oil, moderately rich In plamt food. .Some of the 8troag4 
ex species will even grov.' on rather heavy olay, and, on the 
other hand, nany of the mountain types will persiat in a urild 
state on ledgoB of rock where there is a very scant supply of 
earth in which they may take root. Light sand eeeBis to be 
poorly suited to the needs of the eolnmblne, probably beoaiiee 
of the scarcity of plant food in it. 

The writer has grovsn plants on garden loam and clay 
out-of-doore, and has tried varioue soil mixtures in flats in 
the greenhouB©. Plants of the eame strains of A. vulgaris and 
A. ehryeantha were planted in the following soil mixtureB! 

(a) Sand* 

(b) 1 part each of sand, cinders and compost, with 
a little stable manure and bone meal added. 

(o) Equal parts of sand and compost, with bone 

meal and stable manure, 
(d) Compost alone, tending toward a clay tjrpe 

of soil. 
Plants were transferred to flats oo ntalning these 
mixtures, when about three inches high. Those in mixture b 
made a remarkably good growth, and all of the seedlings de- 
veloped Into vigorous plants. Mixture £ gave next best re- 
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suite. Plant In mlxtiire d did fairly well, bt»t a few, grow- 
ing In poorly drained parts of the flat. died. ThOBe plants 
whioh were set in sand made a poor growth, axid a, number of 
them die 8 in abcut a month. 

Such tests are not exteiirire, of ooiiree, but they 
may be eafely taken ae an indication of the type of eoil 
beet snited to tiie culture of the Aquilefiae. 

v; right 1 1911) , sayB that oo3umbineB giow v'eli in 
luagland on a strong Iomb or clay, but pi'efer a chalky soil. 
The plants will make a eurprieing growth, he eaye , in com- 
paratively poor Boil over limestone. Other Knglieh writers 
(Cf, The Garden, Vol. 9; report great euccecsc in gro'v^ing 
columbines on a thcvoughly drained, deep, rich, alluvial 
loam* 

Good drainage appears to be a very important factor 
in the suooeesful culture of these plants. It prevents a rot- 
ting of the plants at times when they are not growing rapid- 
ly, and it also reduces the lostes from winter-killing, prob- 
ably because there is less heaviai^ in the lifhter soils. 

Columbines should be set in a partial shade for 
best development. !?hey will not tolerate deep shade. On 
the other hand, they do not seem to be injured by strong sun- 
light* In choosing the location for columbines, one should 
keep In miad the conditions under which the plants thrive In 
the wild state. 
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Th« eolumljiaes iaay be proi-agated eitlier by saedss 
or by division of tLe orov-ns. Tl-xe foztner method is jaucli 
to be preferred, .Itbciigh a divlslcn 02; the pl-at le eome* 
time© adTisable ia the eaoe o±" valaa"ble apeoljaeas. 

Shere are two aethodla ot starting colnsiiblaeg. In 
the first oietbod the ?oei'e are planted jn paae or flate d^r- 
iQf 3darcfc or April and l-ppt in hbc greenhoxise or ia a cold 
frame untii the weather is? favorable to outside planting. 
A light sandy Icaai is best for this purpose. Care ehould be 
taken to Iceep the seed pane moiet durlnf- the loag period cf 
gera^ination and ct the Fame tlicf^ tc allow enoTHfh rontilation 
to prerent the plp.ntF frcrr. fiaaapinf- off. She eeedlljofs may be 
planted at onoe in a perna.afnt place in the border or rock 
garden , or they ciay be set tenpcrarily in a nnreery until the 
colore liare been asoertained. If the seeds came from plants 
of known varietie»i, the plantts may he Met in their pemanent 
plaoes 'it once* ieed] 111^:15 of mixed lots Tsoiild better go in- 
to a nursery tmt? 1 the nature of their flowers is known. 
This aroi* ail unharmonlous mixture of colors aoi shapes in 
the border, 

Seedling's which are set in the nursery should be 
set in the border the following fall, or, if they have failed 
to bloom, in the fall of the second year. September 1b the 
best month in which to move the plants. Shis permits the 
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youag aluntc tio develop- i-oot. I'la bocoBie v/ell BStabliehicd 
before cold weather eete ia. 

By the secoml luethod of sfcartinr whc pLinte, the 
'jeedB are Bi-^n ua soon aa thf^y are ripe. ;;ome wrtters be- 
l^ov© that a ORtter garKla-ition ie -aecrareii in this way. The 
yotmg plaats are transfarred to a speolal 1)34 as soon as tbi 
first fen nBfid.ling jbwaves appear. They roay be set permaaeiat- 
ly as deslrod, 

ffib© flov'irer sl;y..iks 'Should be exit bsolc on all pleats 
t^ich bloom the first year. 'i^Iai'i relisTws the p3Ant of the 
drain oo its Tl"or incidental to the settinf: of eeed, Plaats 
whioh set seed the first year frequently die during the winter. 

When the ylaritr- bloom for thta flret time they should 
be staked or labeled in such a way that tjhay can ^'« trroupet 
aecordinp- to color in the fall. 

The triangular system of planting with plant 8 aboat 
nine inches apart, ie to be reeommended for the border. 

Where a diviRion of the roots is practiced, the 
plants should be lifted in aeptomber, carefully out or brok- 
en apart, pnd reaot in the border. Pls.nts dl Tided at this 
time are mere likely to bloom the following year than are 
those whioh are divided in the epring. In the case of pleas- 
ing first-generation hybrids, which will segregate into vari- 
ous types in subsequent generations, the division of th© plant 
affords a means of perpetuating the type. Many plants develop 
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a root system which l8 knotty ancL ocnapaot, and these are ill 
adapted to thl& method of propagation. 

^lennjal and ;perennial hahltt 

¥/hlle the columbine is geae rally ooneidered a per- 
ennial and in the wild state probably has the perennial habit » 
many plants seem to be biennials onder cultiyation. A. oaer- 
ulea, A. ^laadnlosa and A. Talgari>=i seldom flov^er after the 
second year, ( Hereford } and they should be treated as bien- 
nials. In the experience of the writer, A. oaerulea and A. 
chiyeantha have both shown a tendency to disappear during 
the second winter. Perhaps the rather heavy soil on which 
they were grown is partly responsible for this. 

It must be expected that a certain number of pleuate 
will die after the second year and provision should be made 
for filling their places. Experience will teach the eolua- 
bine grower which types are most addicted to the biennial 
habit. It is probably v;ell to sow at least a few seeds of 
all the types grown, each year, and to sow larger quantities 
of the plants which behave as biennials. In this way one 
will have good plants in the fall with which to replace the 
weakest ones in the border. 

Niven (The Garden 9 : 4£8) says that all epeoies 
but A. vulgaris should be treated as biennials. He speaks 
of English conditions. 
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gorclag 

It i& sometimes desired to have columbines In bloom 
in the greenhouse or ooneenratory during the early spring, or 
to use them as porch plsuats in their normal eeaeon of flower- 
ing. SDhey can be forced without difficulty and the results 
are isell worth any extra trouble. 

She seedlings can be potted when large esuouph and 
gradually shifted to 5 or 6 Inoii pots. They should he given 
a period of rest after froet oomes, and they can be brought 
in for forcing shortly after Chrlbtmas. By handling them 
in this way, the writer has brought plants into bloom by the 
middle of March. 

Plants which are to be Ubed a& porch plants shouM 
be left in the cold frames until warm weather, ^hen the first 
flowers appear, the plants may be removed to the porch. 

Pests 

The columbine, like nearly every growing thing, has 
its enemies. Most of them are insects, fungi are seldom 
troublesome when the plant is growing well, if the plant 
"stands still" and suffers from too much moieture, both ftongl 
and bacteria are likely to attack it.* 

There are two rather bad Insect pests of the colum- 
bine, - the crown -borer and the leaf-miner. Hhe crown-borer 



* Mildew sometimes gets on the leaves, but it does not appear 
to Injure the plants seriously. 
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ie tbe Iar7a of a moth (Papalpema purpuri fascia. ) It worke 
into the stem of the plant, killing it, and. later harrows 
down into the crown. It also botes into the crowns of young- 
er plants, often either killing them dlreAtly or opening the 
way for bacteria and fungi. The presence of the crown -borer 
can be detected by the wilting of the affected parts and by 
the mixture of excrement and borings near the entrance to 
the burrow. There seems to be no more effective way of get- 
ting rid of the borer than to dig it out and destroy it. As 
it works in the tender crown of the plant, it is impossible 
to kill it with chemicals without injuring the plant. Per- 
haps a spray of Bordeaux mixture, or something to act as a 
repallant, would keep the female moths from laying eggs. 
The spray would make the foliage unsightly, however, and its 
use is hardly to be recommended unless the borers are very 
troublesome. 

The leaf miner ie 4 less injurious pest, but it is 
more likely to attack the plants than the borer. The adult 
insect is a flj^ (Phytomyza aquilegia, Eardy). It winters 
over in the pupal stage and appears during the latter part 
of April and first of May. Bggs are la}d about May first. 
There is a second generation about May ££th, a third the last 
of June, aM a fourth about the middle of September. This 
last brood winters in the pupal stage. 

The eggs are laid in the under sides of the leaves , 
and the larvae hatch and eat their way through the tissues. 
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making a serpentine nine which dlsfiguree the leaf and im- 
palrE its ability to manufacture rtarch and other foods. 
After a while the larvae emerge from ere scent- shaped cute on 
the imder surface of the leaf and form puparia. Parasites 
play a rery important part in keeping the miners imder con- 
trol after the firet brood has hatched, but they seem to ap- 
pear too late to keep the firet brood in check. 

S. 5. Cory gives a good diecussioa of this pest 
in The Journal of Boonomic intoi&ology 2, 1916. He recommends 
cultivating about the plants after the pupation of the last 
generation and bnfore April first. This exposea the puparia 
to frosts and cold at^ eeeme to kill many of them. Cory re- 
ports a mieoessfal control of the leaf-miner in thia way. 

The Tvriter's plante have been greatly troubled ';i?ith 
the leaf-miner in the fereeahouB©, At first it was thought that 
fumigation would keep the inoecte under control, but neither 
hydrogen- cyanide or nicofixiae seemed to kill the larvae in the 
minea. A spray of one ounce of "black- leaf 40" to 6 gallons 
of water also failed to keep th&m in oheok. Finally an at- 
tempt was made to keep all of the infested parte picked off. 
Shis took a great deal of time and it reduced some plantc 
rery muoh in size. It was not a completely effective method 
of control. 

Mhero ooluaibineB are raised in the greenhoueee, the 



87 



red spider ana Tvhite fly are likely to prove troublesome, The 
former can be controlled by syringing and the latter by :ftUBi- 
gation. 

Hatural Croraing 

It ie well fciio?i'a by gardeiiere that colnobines whicbi 
are allowed tc teed theiaselveE \iuickly "degrener&te." Unde- 
eirs.ble forme soon appeer and the original types often are 
lost. This ie fine to a natural crceBing of the plants by 
iBBectfc, and the tinde^irable types are ill-ehoBen hybrids. 

i'he coluiabine flover ie ^ncll adapted to crossing 
by insects. It is concpicuous aad the parte are es:po8ed. 
The bee ie unable tc bend ite proboccis Utwarfl^j according 
to Muller (1883), so it bae to take euch a position on the 
flo'.ver that it can probe into the curving spurs. Thie po- 
sition generally bringe the bee'e hind le.'^e and body in con- 
tact v.ith the stazaeaB taia pistils, A erosB-polliaation ie 
bound to occur. 

Many beee, aiore particularly the honey bees, have 
not probotces loue, enough to reach to the bottom of the spurs 
for the nectar. In some vjay these bees have learned to bite 
through the spurs near the base to get the nectar. Often 
the flowers are rather badly disfigured in thi=;: way. 

In order to see how much crossing was going on in 
nature, several seed-pods were selected at random from plants 
growing at the Hew York Botanic Garden. There were about 
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tv'enty different Itinde of Aqullepias growing in the vicinity 
eo any effeots of orooBlng would be likely 1>o appear in tlae 
hybrid prcpeny- One oapstile ehowed no effects of croesiug. 
"be flouer ttMcIi prodnofid It had eridently been self-^ertiliaed, 
The other two capsules seleoted fave a number of very dlssial- 
Isr hybrid types. In oae ease there were seventeen dietlnct 
types to b<«^ fctmd amoag tblrty-flr© plants, The B««a p&.rfe.itfc 
were typ«» r^peeles In each case and not hybrid plants. In thia 
inetanoe It Is evident that the male parent or parents were 
hybrid. 

Euaanlnc;- blrdp probe into the epnrs of the colnmbineB 
many tiEee a day. Shey frequently work about within axta's 
reach ee one hybridizes the plant©. Pollen can be distinctly 
seen on the hi lie and breapts of there birde. Ihey probably 
effect many crosses . 

be If-fertl ligation may easily take place in the 
columbine becc»se of the poeltion of the flower parts. In 
fact, thore lie evidence that it fy^qnently does take plaoe. 
It is probably the exception, however, rather than the rale. 

If one desires 8elf-f©rtillzed seed, it le necessary 
to bag the flowers before they have opened. The transparent 
glsclne bags are best for this purpose. There Is no evldenes 
that "selfing" tends to reduce the vigor of the strain. A. 
ehrysfuitha and A. vulgaris were selfed for three generations 
in these studies and no ill effects were apparent. Other 
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Species were eelfed for two generaticne w5 th no ill effects. 
!ghR Garden Coluiriibines 

One would Imagine from the seed catalogues tliat 
''•/lere are many varieties of coltuablneB In the hortlculttural 
trade, jmd that It is not difficult to get a pnre strain of 
anj" variety listed. Lmeh Is far from the case. Ilhe eeeds- 
nan's list of varietios la generally more com^olete than his 
oolleotioa of teed. Often the eeed has been produced froa 
opea-fsrtilized flowers. The resailt is tliat one oannot order 
seeds of mviT g-iven eoenies and he bxire that thoy ^"7111 be ptire. 
In the experience of the writer many paokaffee of seed hare 
proved to he wortjiless nlxtnres, oftf»n trith •andeBlrabl© hy- 
brid typee pr^edomlnating. Of about Sfj plants which were par- 
ehased from a large sfed houpe, fewer than IE were true to 
nsroe. 2he oorap.<iny endes-vcred to repliice the mienaaed sorts, 
hut TTlth 1^55^ siiecpSF, than in the firfit f^hlpmr-nt. Ion© were 
named oorreetly. 

ThP more Gcmnon epeeiee of columbines cpn usually 
be obtained from the eeedamen, and by repeated trials one 
can probably e&t eome of the rarer eorte. One© plants of a 
desirable type have bern obtained, they ehonld be propagated 
by eelf-fertillzcd eeed. Anyone ^o alms to have a good col- 
lection of Aftuiiegiae should keep pure straine' of the more 
important epeelee growing. Many of the species t|tp©e are 
more pleasing than their hybrids and they ehould be given a 
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place in tbe garden. 

In 1914 a surrey was made of the seed catalogues 
in order to determine wMeh varietiee were offered for sale 
most widely. The restilte of such a tabulation ought to show 
whloh species are most popular la the garden. The summary 
of results is giren in the following tables 
Speeiee Bot. var. Eort. Var. Catalogues 

Ghrysantha S3 

Caerulea £B 

Canadensis IS 

— Double mixed 14 

Single " 18 

California hybrida 12 

Sklnnerl liB 

Tulgaris Ifivea grand! flora alba 11 

Chrye&ntha " "11 

special hybrids 10 

Caerulea hybrida 7 

" " {Rose iiueea) 6 

Glanduloea 6 

Vulgaris 6 

« flore pleao S 

fnmoata @ 

Stuarti £ 

Belenae 4 

Alpina 4 

llabellata naaa-alba 4 

Jaetskani ^ 

Tulparis Slvea 3 

Ohiyeantha flore pleao E 

He^lodgensiB - Bort. - S 

Olympic a Z 

Caerulea alba £ 

Baylodgensla delioatiesima E 

Terfaeneaaa 1 

BaiealeaslB 1 

Oxyeepala 1 

f label lata 1 

Siblri0» 1 

l^l^-idl4 - ^onas Ueied - ^3 ^ ~ ^ 

Catalogues surveyed - £0 
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Kabel Cabot Sedgwiok (p* 491) reoommendft the 
following sorts for cultivation in the garden: 
Alpina 
Caeralea 
&landulosa 
Stuartl 
Oxyaepala 
Tulgaxla 

" Terraeneana 

*' allva 

" flore pleno 

Canadensis 

" flavi flora 

Snmcata 
flabellata 

" n&na-alba 

iPormosa hybrids 
Skioaeri 
Ohzysantha 
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^ybrlft Coltuabines 

Lome of the prettiest forme of garden ooltuablnee 
lire hybrids. 5?he long- epur red hyhrids of A. caerulea cross- 
ed with other species areamong the best. A. caerulea by A. 
chrysgaitha gives beautiful, long-epfarred flowere of a deli- 
cate larendar said yellow. She writer has made this cross 
several times and obtained very pretty first generation Iqirpes 
in each case. A. bkinnerl is said to give excellent results 
in hybridization. A. chrysemtha, also, hybridizes well with 
certain other species. 

FirBt generation hybrids are often very useful and 
it is frequently tumeoeseary to carry the plants into a sec- 
ond feneration to secure beautiftil types. It must be rdmeoiber- 
ed, however, that a much greater variety of types is obtained 
in the second generation. ?hese segregates contain reooisbiim- 
tions of genetic factors and are frequently quite diverse la 
fona and color. Certain of the new forms are very tmlike ei- 
ther parent. Socae of these are valuable and others worthless. 
It would be well to raise second generation hybrids in a nurs- 
ery, in order that they niay be sorted according to colors be- 
fore being transplanted to a permanent position. 

It must be remembered that not all hybrids are de- 
sirable. Mflny are quite displeasing in color. It is not e- 
nough to raise hybrids, merely, (me should raise hybrids 
from known varieties which have given good results in previ- 
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ouB oroBBee, For thle purpose it iB well to haTe growing 
a number of pure ©trains of the best typee of oolumbines. 

She orosees are easy to make. She flower should 
be emasculated before the sepals unfold, thus avoiding any 
chance of natural croBB-polllnatlon. The sepals cen be sep- 
arated easily by meane of forceps and the stamens pulled out 
with the eame inetruiaente. Great care must be taken to re- 
move all the s-camene, lest one be left In to burst and con- 
taminate the cross. Often an anther sac will fall into A 
spur unnoticed. There is a chance that it would mature and 
perhaps be able to scatter pollen upon the stigmas if the 
flowers were Inverted by the weight of the bag. for moat ac- 
curate work it is well to reniove the spurs as well as the sta- 
mens, buch treatment does not se^sa to impair the setting of 
seed. 

After emaseulatlian the bud should be bagged oaref*!- 
ly and left until the stipmns are receptive. The flowers are 
ucually ready for pollination two days after emasculation, 
though the time may be longer than this when the crosses are 
mad© indoors. After pollination the flowers should be re- 
bagged until fertilization has taken plaee. When the styles 
have withered and tho ovary begins to enlarge, the bags may 
be removed without danger of oontsfflinatlon. Each successful 
cross will yield from a few to one hundred and fifty seeds or 
even more* 
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Aciuilegia ic a {ronus witiiin v.Moh it ie poesible 
to make m&a^ epeoiea erossee. k auuber ot gtobbbb hare heea. 
made inoldea&al to these iJttudieB «iud. ia tome oaues the iiybrida 
haTe been carried to the Beoona teneru-tion. She riork hafi not 
progreaeeft i'ar enotigh, ho-«evtJr, to tJonetitut© a good generic 
analysis of the tupeeiee iiwed . in© report on these hybrids 
Villi he reserved tintil a laler time, 

i'he following epeoies croB&ee have been, euccessfal- 
ly Hiad©: 

k, flahellata x .i. vulgar is. var. nivea 

A* valgaris x A. haikalenslB 

A. flabellata x -u. balkalenslB 

A. formoaa var. hybrida x a. ohryemitha 

A. vulgaris flore pleno x A. chxyeantha 
"^A. chryaaintha x A. alpijaa var. euperba 

Ji. canadenais x 4. vulgarlB var- eteilata 

H • X ii » 

3 , " X A. oaeruiea 

A. oanadehele x A. chry&aatha 

:*. •* X A. vaigaris var, nivea 

A. Tialgarie var. Btellata x A. ohxyBaatha 

A, oaerulea x A. ohzyeantha 

A. " X A. vulgaris 

a, vulgaris x A. chryeantha 



35 9^ plants ail sterile 



la many oases reciprocal crosses were mads. 
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Double flo .era 

a?h©r0 are two types of double eolumbiaee: the sljort- 
epurrad doubles and long-spurred doubles. 

37he short spurred doubles ihow aa increase in the 
atuaber of whorls of the corolla aad oalyx. IThe aepalfi are 
usually inoj^eaeed to ten in number , instead of five, by the 
appearance of a second whorl whose parte alternate with those 
of the firet. Similarly another whorl of petals ^ives the 
simplest type of doubling, the ten-epurred oondltion. While 
the second whorl of parte ie ylightly aboye the first, it Is 
oloee enough to it to appear part of the first whorX. £aoh 
succeeding whorl of petale is added at the expense of a whorl 
of stamens , Ite parts are. therefore, alternate with those 
of the preceding and succeeding whorle, and opposite to those 
of the seoond whorl from it. ( Hee diagram IJ. The spurs of 
the third whorl fit inside those of the firsst whorl in what 
is spoken of as a hose-ln-hose manner, ^ith three whorls of 
petals the vertical tiers would show the following arraoge- 
juent of spurs: l+2+l*E+l+g, etc. I bee plate 12). 
>iith four whorls the vertical tiers would be; £ ♦ E ♦ S ♦ 2, 
etc. With five tiers the spurs would alternate in this way: 
2 + 3 ♦ 2 ♦ 0, etc. So with four whorls of spurs the flower 
would have ten sets of 2-tier spurs. With six whorls there 
would be ten sets of S-tier spurs; with eight whorls, tea sets 
of 4-tier spurs; and with ten whorls, ten sets of 6- tier spurs. 




Plate 13 - A. vul^eurie var . flox-e pleno , 
showing the 1 + li + 1 + £ type ol doubling 
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''0! * the very double forms of A. mlfraris var* flor« plea© 
ar- „^ the laBt sort, f FJee plat© 9, plant 211), In Bom© of 
the extraimely dcnhle types there has been such an increase In 
the number of petal -whorls that th© stamene are almost en- 
tirely 3.acking. It ir. ustially possible, however, to find enough 
pollen to self- fertilize the blossoms and produce a few seeds. 
In the case of the lonp-ST-irre? doubles, the mamier 
of doubling lE the par^e as that described abore, but the ef- 
fect is -different. In&tead of & hose-in-ho&e dcubliag; through- 
out the flower, only ocoae5onal hoee-in-ho^e flowers are found. 
Xhe tips of the epure of the uprrer whorls get, caught on the 
parts below and the spurs become grreatly beat and tvvisted. 
The flower appears ralB-sliapen and irregular. i?or thie reason 
the lonp-spurred doubles are not desirable for the border. 




Plate 14 - Floral abnormality in A. eaer- 
•ulea, Jarnes. Plower developing in center 
of seed capsule . 
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